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Introduction

The goal of the U.S. Environmental Protec-
tion Agency’s Beaches Environmental Assess-
ment, Closure and Health (BEACH) Program is to
work in partnership with states, tribes, territories,
local governments, and the public to significantly
reduce the risk of disease to users of the nation’s
recreational waters. This is accomplished through
improvements in recreational water programs,
communication, and scientific advances. BEACH
Act grants are awarded to eligible coastal and
Great Lakes states, territories, and tribes to devel-
op and implement beach monitoring and notifica-
tion programs.

On April 20, 2004, EPA announced the Ad-
ministration’s Clean Beaches strategy. The strat-
egy includes the Clean Beaches Plan. By carrying
out the Clean Beaches Plan, EPA is helping state,
tribal, and local beach managers strengthen their
programs. A strategy for reducing the risks of in-
fection to people who use the nation’s recreational
waters, the plan recognizes that beach managers
need tools that allow for local and regional differ-
ences in pollution sources and climate. The Clean
Beaches Plan describes what EPA plans to do
over the next couple of years to achieve two major
goals: promote recreational water quality programs
nationwide and create scientific improvements that
support timely recreational water monitoring and
reporting.

The national conference was organized as
part of the Clean Beaches Plan. It provided a
forum for learning about beach health initiatives
across the country; presenting new methods, indi-
cators, and modeling techniques; identifying beach
health needs; discussing priorities for short-term
and long-term actions; and recommending proto-
cols and procedures to encourage greater consis-
tency among jurisdictions. The conference was
organized into the following sessions:

* Session One: Welcome and Plenary Speak-
ers

» Session Two: State and Local Experiences
in Implementing Beach Monitoring and
Notification Programs

* Session Three: Design of Beach Monitoring
Programs

» Session Four: The Public Notice Decision
Process and Public Perception

» Session Five: Source Identification

e Session Six: Total Maximum Daily Loads

» Session Seven: Remediation Approaches

» Session Eight: Making Warning Systems
More Rapid: Modeling and Rapid Methods

* Session Nine: New Health Risk Indicators

e Session Ten: Quantifying Swimmer Risk

» Session Eleven: Plenary Panel Discussion

e Session Twelve: Data Management and
Communication

» Session Thirteen: Communicating Beach
Condition to the Public

» Session Fourteen: Conference Wrap-Up

Each session consisted of individual presen-
tations and a discussion period with questions and
comments from the audience and responses by
the speakers. This proceedings document contains
each speaker’s presentation slides, summaries of
audience questions and responses, and a summary
of the plenary panel discussion.
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San Diego Welcome

Donna Frye
City of San Diego

Biosketch

Donna Frye was elected Councilmember for
the City of San Diego’s Sixth District in a special
election on June 5, 2001. She was re-elected to a
full, four-year term in March 2002 with a resound-
ing 65 percent of the vote. Councilmember Frye
currently serves as the Vice Chair of the Public
Safety and Neighborhood Services Committee.
She also serves on the Natural Resources and
Culture Committee, Land Use and Housing Com-
mittee, Mayor Murphy’s Clean Water Task Force,
San Diego River Conservancy, Abandoned Vehicle
Abatement Service Authority, Local Agency For-
mation Commission, SANDAG Walkable Com-
munities Committee, San Diego Trolley Advisory
Board and the Service Authority for Freeway
Emergencies.

Councilmember Frye is an environmental ac-
tivist who has advocated for more open decision-
making by elected officials. She is the founder of
Surfers Tired of Pollution (STOP), an advocacy
group created in 1995 to protect natural resources,
and is a past consultant for the Center for Marine
Conservation, a national nonprofit group based in
Washington D.C. Donna also co-owns a surf shop
in Bay Park with her husband, legendary surfer,
Harry “Skip” Frye.

As a Councilmember, Donna has worked
tirelessly to increase public participation in local
government, ensure that city resources are allocat-
ed to the communities of District Six, repair and
replace aging infrastructure, ensure that develop-
ment in District Six complies with Community
Plans, expand Branch Library services, expedite
undergrounding of utilities, protect and preserve
our canyons, open space and public parkland,
reduce sewage spills and prevent polluted runoff,
and slow down traffic in our neighborhoods.

Before being elected, Councilmember Frye
was active in community and environmental is-
sues in San Diego since the early 1980s. Donna
advocated for clean water issues and openness and
ethics in government. She worked to strengthen
San Diego City policies related to polluted runoff,
including the initiation of the posting of warning
signs in front of storm drains, the monitoring of
discharges at storm drain outfalls, the diversion of
dry weather low-flow runoff into the sewer system
and she played a central role in obtaining millions
of dollars for the clean up of Mission Bay.

Councilmember Frye is a member of the
Clairemont Town Council, Linda Vista Civic
Association, and Women In Business, and was a
long-time member and former Vice Chair of the
Pacific Beach Community Planning Committee.
To ensure that small business owners had the right
to vote when their taxes were increased for Busi-
ness Improvement Districts, Donna worked jointly
with the San Diego Taxpayers’ Association and the
Howard Jarvis Taxpayers’ Association.

In recognition of her hard work on behalf
of our communities, Donna has received com-
mendations from the San Diego County Board
of Supervisors and Assembly Member Howard
Wayne. She also received the Bank of America
Small Business Award for Commitment to Com-
munity and was named Environmentalist of the
Year by the Surf Industry Manufacturers Associa-
tion (SIMA). Washington D.C. based, Clean Wa-
ter Network named Donna one of thirty national
Clean Water Act heroes for her contribution to the
protection and restoration the nation’s rivers, lakes,
wetlands and coastal waters.
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EPA Welcome

Wayne Nastri
U.S. Environmental Protection Agency, Region 9

Biosketch

Wayne Nastri, a lifelong westerner, was ap-
pointed Regional Administrator for Region 9 in
October 2001. Mr. Nastri has led the Region to
real progress in meeting the west’s environmental
challenges, especially in improving air quality in
the Central Valley and Southern California and
in protecting of scarce water resources through-
out the arid west. Clear communication, strong
enforcement and accountability to the public for a
measurable “bottom line” have been the hallmarks
of his tenure. A strong proponent of partnership
as the best route to environmental protection, Mr.
Nastri has launched many creative collaborations
to protect the health and environment of all those
who live in the Pacific Southwest.

Most recently, Mr. Nastri partnered with
EPA’s Seattle region to launch the West Coast

Diesel Emission Reduction Collaborative, which
will speed voluntary reductions of diesel emissions
from ports, trucks and other federally regulated
sources in a significant assault on one of the west’s
gravest air quality problems. Mr. Nastri also cre-
ated EPA’s Southern California Field Office in Los
Angeles -- a major improvement in EPA’s local
presence for the region’s largest metropolitan area.

Prior to his appointment, Mr. Nastri held
various environmental leadership positions, includ-
ing Board membership for California’s South
Coast Air Quality Management District (covering
Southern California), as well as participation in
advisory boards for California’s state air quality
and waste management agencies. His fifteen years
of environmental consulting experience culminat-
ed in his presidency of Environmental Mediation
Inc. before accepting his position at EPA.
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Beach Act Actions: 2000-2004 and
Beyond

Denise Keehner
U.S. Environmental Protection Agency, Office of Science and Technology

Biosketch

Denise Keehner is the Director of the Stan-
dards and Health Protection Division in the Office
of Science and Technology in the Office of Water.
Her Division is the Headquarters Office respon-
sible for the Water Quality Standards Program, the
Beach Program, and, the Fish Advisory Program.
Denise has been in this position since May 2003.
Prior to her joining the Office of Water, Denise
was the Director of the Biological and Economic
Analysis Division (BEAD) in the Office of Pes-
ticide Programs (OPP) and the acting Director of
the Environmental Fate and Effects Division in
OPP. She has been with USEPA at Headquarters
for 26 years and has served in management posi-
tions since 1985.
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Partnering for Clean

Beaches
Taking Stock and Turning to the
Future

Denise Keehner
.5, Envirenmental Protection Agency

Mational Beach Conference
10A1304

We have a dream..... TEee

B imagme a bme in the luture when people
don't have to wonder about whether
swimming Is safe ar any baach In tha country A

Decause; ; .
— paoliution zources are contrallad such thar -
they do not impact beaches e |
= you know that the water is sufficiently
tastad

= the public s promptly notdeed i oeal b
when there I3 a real problem

Overview of Conference
Goals

by == 7

» Conference is a good chance to: q
e

E It.

— Look al whal we have accomplished
- Develop a shared vision of where we
want to go in the future

- |dentify key sets of prienties for
federal, state, and local actions,

Environmental Concerns gyl
P

« BEACH Act passed in rezsponse

to key concerns: 3
« Parsistant baach advisorias and ke
closings 1!'
» Substantial inconsistency in beach
mantaring
= Inconsistant public notification

programs k
« Divergent water quality standards -
o Increased developmen! pressung "’_'4

Beach Act Progress T

m\Where are we?
= Making good progress with substantial =

affart in following areas

1 g
« Water quality eriteria and standards "i'iﬁ
+ Grants to support and strengthen state, ..
territorial, and local programs |
= Monitaring
+ Public notifizatian
« Data systems development
* Research

Water Quality
Critenia & Standards

m Existing Criteria & Standards

= BA Provislon: State must adopt EPA's
recommendad water quality critaria (or
criteria as protective) within 3 ¥ years
[404) I state fails to adopt, EFA shall
propasa ragulations for revised standard
— EPA's rule has consumed much of my
cffice’s time in recent menths.
- “Hiads Lip”
+ Rule 1o ba finalized soon putting 304(a) criterda
m place wherever lhey aren’l (coastal and
Greal Lakes): maybs a6 soon as this waek

11
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Water Quality
Criteria & Standards
u New/Revised Criteria
= BA Provision: EPA shall conduct
resaarch for new indicators & propasa
new criteria within five years [10/05] 4
= Status: This topic will be discussed later 1
n the program
= Nulli-million dokar eflor] by EPA's Office of
Ruswarch aml Developmenl. Collabosalive
#ffon betwean two labs (NERL and MHEERL),
* Monforing and apl Sudieg; crEena dey.,
= “Heads Up”
= Intensive Techmcal Rewiew and sigmbicant

decisions - Many upsoming reviews during
next year that will affect siates in the future,

BEACH Grants

» Grants
+ B A Provision: acd sids new Sedion 408 te
Clean ‘Wales Al which audnnriees fedrrnl grarts in
conduc] moniloring and nobifc ation programs.
o Seafus: 532 mabion Since FY 2001,
= Slales have usad granls Lo strenglhen
equipment, staff, and beach programs
* “Heads Up™:
+ BN AT PORETON TN SN, Thenehons, Scruling of
bt geogeines: Be surs thai

- grard Applcatinna & apprevals are limasy &
axpandilurs are prompl and masl reguiramants

. prur-nr are well sxiatiahed and parforming
W

Beaches & Monitoring

B MNational "List ot Beaches" and
Locations
= States gsubmitted thelr List of Beaches to
EPA during fall 2003 and spring, 2004

- EPA published the List of Beaches in the
Faderal Registar on May 4, 2004. We
hawve an the arder of 6 000 beaches niow
listed with 57% reportedly monitored

= List will be updated pariodically

T
Bo

Beaches & Monitoring,

B Menitering accompllshmants
- EPA fuidance recommanded nek-based, harad
manioring
= ORD imengive monitening study undertaken
Slate revisions bo improve, clanly, andid expand
manforing. Better infermation on beach lecations,
mankoring stations and monitering programs.
Somwe inereased manilaring apparent
= “Heads Up":
= DRD and other recent monRoning studies raiss
fssues abaut neaded frequency and location of
muoniloring. Moniloring programe wadll Bwoe
cfficalt cholces about how 1o Balance the need
far mees robust data with funding limitaticns.

Public Notification &
Commumnication

B Public Motification

Status: Goal B W ntorm public so hey
can make informed decisions before #
going to the beach, mducing finess risk. 'f

Public notification efforts improving
Emergence of reparts from groups like

Heal the Bay, Surfrider, Earth 811.

= “Heads Up"™:

+ Be sensflive 1o infarmation the public wants
and how they interpret &, Some needs are

“real hme” whereas alher mlormalion needs o -“'.' A

be syrthesized over muliple years for, say,
wacation planning purposes. L

Beach Data

— Mational Beach and EPA data
= BA Provigion. EPA provide national database
manitoring and notfication submited by states &
Incals
= Status: Major effort by CPA and states.

- "gBeaches” muliple databases to colléct,
wiore, deplay beach water quality deta. beach
advisory dala, amd beach location data

= “Heads Up":

= Medd for prompt, complete and accurate
beach-related ﬁmtiun by the public,
gavernmiant mamagess, dralegio phanners, and
athars.

= Change (s constant in the Imfarmatian
Technology realm.
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To Sum Up..... == What Else Should We Focus © 7
¥ 1986 pathogen criterla should be In place W On? W
s00n wherever still needed g & il o E il
B New critaria for at least tha Great Lakes o e B | need your help to il in the i
amerge end of this FY blanks... ... ..
B Mew marine criteria to fellow (epl studies stil o = Mere linking of monitoring results to =,
necded) o v COC outbreak data? it
B Use Grant § wisely part. in light of 2006 b ! - Mora predictive tacls? EE g
u Monitoring happening but research results - Additional pathogen criteria® 2Ly
on horizen will put pressure en 5 -~ More collaborative work with groups like i |
B Public i more and more hungry Tor Surfrider, Heal the Bay, NRDC, Earth -
Information—real time and synthesized and 211 to standardize criterla far comparing A
EPA Iz daoing it part to help make this beaches? ,h"
happen = More focus on pollution prevention? % ]
s 2 -
! ey )
[§] 2 T
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Waterborne Pathogens and
Indicators: A Pathway Forward

Joan Rose
Michigan State University

Biosketch

Dr. Joan B. Rose currently holds the Homer
Nowlin Chair in Water Research at Michigan
State University after receiving her PhD from the
University of Arizona and spending 14 years at
the University of South Florida. Dr. Rose is an
international expert in water microbiology, water
quality and public health safety publishing more
than 200 manuscripts. Her work has examined
new molecular methods for waterborne pathogens
and zoonotic agents such as Cryptosporidium and
enteric viruses and source tracking techniques.
She has been involved in the study of water sup-
plies, water used for food production, and coastal

environments as well as water treatment waste-
water treatment, reclaimed water and water reuse
and quantitative microbial risk assessment. She
specifically interested in microbial pathogen trans-
port in coastal systems and has studied the impact
of wastewater discharges and climate on water
quality. She has recently been appointed to the
Science Advisory Board for the International Joint
Commission of the Great Lakes and the Drinking
Water Committee for the Environmental Protection
Agency. She was awarded the 2001 Clarke Water
Prize. She is serving as the Chair of the Interna-
tional Water Association’s Health-Related Water
Microbiology Specialty Group.
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Waterborne Pathogens
and Indicators:
A Pathway Forward

Joan B. Rose

MICHIGAN STATE

UNIYERSITY

Indicators for

*Evaluale strengths and
Waterborne Pathogens .

weaknesses of Indicators.

=ldentify which can address
MNRC rEpGr'E 2004 SOLFCRS,

+Define current waterbome
pathogene and amearging
pathogens

*Report on Future
indicators and methods

=Address practcality of
lechnology,

*Examine research and
data needs for validation of
mthods

Three-level Phased
Monitoring Approach

L R bl et LA )

S =

Level A
Screening/
Reoutine menitoring

=\ ol ,

waters
Level G | y Level B E.coli 11 for Fresh; O for Marine
Detalled | . Investigations to Ve
Investigations: — N confirm health Enterococei 2 for Fresh; 7 for Marine
Source . | risk waters
Transport .
Mitigation

Indicators Screening Level A

numbers of Jurisdictions 2002

Fecal coliforms 36 for Fresh; 14 for Marine

Current and Alternative Indicators

Indicator Standards for Recreational and Marine Water

Fecal coliforms 200 cfuM00mL Ave density
E.coli 126 ctuMdmlL Ave density
Enterococci 33 o 35 cluM100ml Ave density
Clostridium perfringens 50 or 5 ¢fuM100mi
(Fujioka et al 19835)
Caliphage Ma current suggested standards 100

pfu relates to entens virus presence

Recreational Outbreaks in Ambient Waters

Indicators relationship:

= to health effects

= to pathogen occurrence
« To sources

15
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Correlations of Indicators
in a Marine coastal system

;Indlv:_a_l.n_r: against each olher: -:r_ valug

EcoliFC 0,968
ColiphageEnterococed 0,781
Enterococc’FC 0.650
E ool Endl @rocoec) i,625
FLY Coliplin 10,557

.56

|Coliphage/C perfringens
|FC/C perfiingens.

Correlations with Enterovirus in a
Marine coastal system

Indicators asalnst Enterovirus results r value
Enterovirus/Enterococa 0,553
Enterovirus'Coliphage 0.457
Enterovirus/Fecal Coliforms 0.442
Enterovirms'F eali 0370
Enterovirus'Clostridiim perfiineens 0159 |

In sludes chaldren were 3% more hkely
to develop diarthea and respiratory infections

Risk of infections
significantly higher
whan swinming in
conlammaled waler.

Respiratory
infections

Skin infections
Eyelear and nose
infections
Gastrointestinal
infections

Health Data Associated with
Swimming in Polluted Waters
Disease endpoints: Respiratory,
gastrointestinal, ear, eye, nose and skin
infections.
England: respiratory most commen, 24% had
one symptom,
Santa Monica Bay, CA: gastrointestinal, 2.7%,
associated with storm drains.
Key Wast, FL: gastrointestinal most common,

33% associated with leaky sewer, liveaboards.

B o |MR] e e T mmn e Selirn]

Meta Analysis
Jack Colford

Recreational Epidemiological Studies
Enterococei demonstrated the best
statistical association in Marine Waters and
was a good statistical fit in Fresh Waters
E.coli was the best indicator of rigk in Fresh
Vaters

Coliphage and Enteric virus showed some
relationship, however only a few studies.

16
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Bacterial Source Tracking
Library-based methods
‘Fingerprinting” Indicator

Bacteria

Antibiotic Resistance Analysis
=  phenotype

Rikotyping
= genotype

Source Tracking Round Robin Study

J. Water and Heafth val 1, Mo, 4 Dec, 2003

+ 22 researchers 12 methods

+ 12 prepared samples

4 contained untreated sewage
4 contained human feces

5 contained cow feces

4 contained dog feces

4 contained gull feces

Results

« F+ Specific Ccﬂirphage were isolated at high
concentrations Irom all sarmples that had
sewage.

« Typing did nat address source

» Human feces were negative

« Antibiotic Resistance gave 32-66% Falee
positives

. Ribﬂirping , Rep PCR and PFGE gave 14-
33% False positives

= Srmall library

» Fecal Streptocooci performed better

Host Specific Markers

+ Bacteroides (PCR)

+ 4f4 sewage, 4/4 human; 4/5 cow (lowest
cencentration missed) 4/4 dogs however no marker
for Birds: Missed 2 samples with dog and 2 with cow
that were mixed.

» E.coll Toxin genes abloe to detect sowage (4/4),

+ Entercviruses and Adenoviruses found in 3 of 4
sewage samples

Source Tracking at MSU
Recently developed method to track a
Human marker in Enterococci.

107/109 samples from human sewage and
septic tanks were positive.

0/80 samples from cattle, swine, bird, fecal
samples and lagoons were positive.
Enterococci proposed as a better indicator
of recreational risk and groundwater risk,
thus this marker can give the source of that
risk.

Can be used with Enterolert or membrane
filtration methods,

Walers

i [sismmrms kst foit 1 Leta

1y Bais Bk
(i | it i

Pollution Still Mars

Sawage Sinking Florida R ¥ mums

17



National Beaches Conferences

EnteroVirus Detection in
Coastal Waters

(ol costs shadaw m-nrpa.ﬁ:'lr;l‘ﬂw:-l'n.‘s
%I. E&lwmw [ppath T

- Greece *21%

« Italy = 32%

+ Spain * 44%

« Florida . 79% PCR:20%
cult,

+ 8% cult.
« 40 to 72%

= Hawali
= Texas

AdenoVirus Detection in TECHNOLOGIES FOR
PROTECTION OF RECREATIONAL

Coastal Waters WATER QUALITY AND HEALTH
. G I'QECE i 34?';0 Cluantitative Hisk Assessment to frame the

assessment of human health implications

® 1 o Methods to Characterize human health
S pa n " 78 fﬂ hazards and the sources via monitoring for
= - Enteric bacteria, viruses, Cryptosponidium and
« California +33% Giardia
Watershed approach: environmental factors
) ) ) impacting water quality impairmant
(ther virnses detected inclnde MNorwalk virns Apply new technology and tools for source

(11%a); HAV (33-63%); Reoviruses (3-30%) tracking and evaluate transport and fate

MODELING: LAND-WATER NATIOMAL ACADEMY OF
Climate —Meterology —Hydrology - SCIENCES RISK PARADIGM

Hydrodynamics — Biology/Chemistry “HAZARD IDENTIFICATION
Types of microorganisms and disease end-points
FHDOSE-RESPONSE
Human feeding studies, clinical studies, less
virulent microbes and health adults
FHEXPOSURE
Monitoring data, indicators and modeling used to
address exposure

}-‘q‘ FERISK CHARACTERIZATION
o Magnilude risk, uncerlainly and variabilily
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QUANTITATIVE MICROBIAL RISK ASSESSMENT
ANALYSIS PHASE

|Health
Effects

Pathogen
Occurrence

Exposure
Profile

Beach Risks
Monitoring
Untreated Sewage inputs Hydrodynamic
. modeling
| & comem QMRA

01000006 &
BD000000 £
oo
i

P Dy
Wi Bylaay

Recommendations for Florida Beaches

Evaluation of Indicators: Phase A

+ The use of two indicators is warranted, Fecal
Coliforms still have merit and Enterococci should
be added.

- Coliphage should be added as a third indicator
in areas with fresh water inputs and study of
storm events,

Application of technology: Phase C

+ Source tracking was used and correlated human
sources with virus pathogens presence. Seplic
tanks and storm water.

+ Envirenmental impacts & Risk: Phase B

= Rainfall linked to water quality, cumulative over 3
lo 10 days, bul other environmenlal Taclors are
eontributing

¢+ Enteroviruses are impacting coastal waters,

The Great Lakes

» Largest freshwater
source in the world

+ 10,000 miles of
coasthine in 8 different
states

« 1/110% the population
of U.S. is in basin

+ 54 billion commercial
and sport fishing
industry

= Ower 500 recreational
beaches

i

%)

e
i, Sl

«14%; of monitored
Graat Lakes baachas
ane closed 10% of the
time (2002)

The Great Lakes Initiative in Wisconsin

Uniform menitoring and notification for
SWIMMEers.

July, 2002 Nicolet Bay, Peninsula State Park,
Door County, northern Green Bay, W

680 swimmers, nausea, diarrhea,
2 hospitalizations.

Factors Contributing to Human
Health in the Great Lakes
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NOAA Center of Excellence
for Great Lakes and Human

Health

“The overall purpose of the Center is to use a
muifidisciplinary appraach fo understand and
foracast coasfal-related human health impacts for
natural resclirce and public policy  decision-making™

—

"GLERL;.

Regional Forecast Model

= 55 southemn Lake Michigan beaches
E. colf data 2000-2003
* 15 metecrological slations
= 3 GLERL Coastwalch Station
= 2 coastal waveldirection gauge US ACOE
« 1 offshare buoy (NDBC-MOAA)Y
4 vislble {IN, IL}, 1 UV {IL)solar radiation

Email: richard_whitman@usgs.gov

Beach sampling
and regional
modeling

MENN Camparan Shnan o Compensnt Wino
CorweciaTLYY, Gareemi N
A=
* Databaee of 20002005 £ coli and =
envirommental data for Tndisam, ::m »
Iineis, and Wisconsin beaches i Cwwnd %0 Pl
Bam W) Lol "
X » Current summer 2004 rescarch: '! br,
F =3 Street Besch (Clicago) i 3
sIndiana Heaches and Crecks _
Conmmitan |
# Y H ' i - ] H i
i Eniail; ﬂﬂﬂh'd_'ﬂll'nmgulgmgm WA B TN B
Emall: richard_whitmanEuses. qov =USGS
" e ———
NEW TECHNOLOGY

High Thmugrhput DNA Chip Platform

Mlicrafiadic Reschsr Ry

e i
-....-T PIET kgl E ]
o |

0 4 e vy
L s AP T
| P

HIGH SEAEWINA TikiE

e i  —

COST AMD EFRCIENCY

Tiruiasrl ol geiw laes leabed
wirmmlmmnenmsly

- 1lill.mar probas pasaible?
High Eingraisn yield > 587,
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Indicator Source and Risk
Biochip: E.coli, Enterococci,
Coliphage, Bacteriodes

Winstdwafer

FEX (Shiga-Sioe pormin]
o |

The FUTURE

+ More studies are needed
« Political Will

+« Longer term strateqy for studying
microorganisms and water quality

+ Funding for surveys

= Application of new technology; better and
mare specific infermation.

+ BETTER PROTECTION OF WATERS
« ABILITY TO PRIORITIZE
- LONG TERM SUSTAINABILITY

MICHICAR STATE r Risk
UhiIVIEESITTY .E!i q
Mk emamseniesl aml pmarean Po—-
Microhkal detection
S taim 4
¥ I-I

L] i
o e

gl myarnon ¥
= Conete varianan Forecasting
* Dalactian
[Ip—

Sudaim maler

PRER PR

*T rwmpost hiem Fovere i

fFe 4 B Masrk & Badshing | als
L Priseitine ek, divilep J

Beftar manffarieg virshagia
Addrann Wazarisad
Breceatien and waner safeny
iany

THANEK YOU
Center of Excellence
QUESTIONS Website:

= http:ffwww, glerl noaa govires/Centers/HumanHealth/
Joon B. Rose, rosejo@msuedu
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Session Two:

State and Local Experiences
in Implementing Beach
Monitoring & Notification
Programs
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Hawaii Watershed Initiative and

Clean Beaches

Carl Berg
Hanalei Watershed Hui

Biosketch

Dr. Berg is Chief Scientist of the Hanalei
Watershed Hui; a community based non-profit
organization on Kauai. Dr. Berg received his B.A
.in Zoology from the University of Connecticut,
his M.S. in Marine Science from the University
of the Pacific, and his Ph.D. in Zoology from the
University of Hawaii. He was a professor at City
College of New York, a research associate at Har-
vard and Columbia universities, a staff scientist at
the Marine Biological Laboratory in Woods Hole,
and a Biological Scientist at the Florida Marine
Research Institute. His research focused on popu-
lation ecology of marine invertebrates on islands
in the Caribbean and in the deep sea at hydrother-
mal vents. He retired to Kauai in 1990, but briefly
worked for the Hawaii Department of Health
monitoring water quality in the ocean and streams.
He later volunteered as water quality monitoring
coordinator for the Hanalei Heritage River Pro-
gram, assuming the role as Chief Scientist as it
morphed into the Hanalei Watershed Hui.

Abstract

Hanalei Watershed Hui began monitoring
waters of Hanalei Bay in 2000 because of com-
munity based concerns over pollution by people
living aboard boats anchored in the Bay during the
summer. Samples were collected by volunteers and

analyzed for bacteria by the Hawaii Department
of Health laboratory. No evidence of discharge
was obtained, but the monitoring program has
continued. We have found no correlation between
the number of boats in the Bay and the bacteria
counts.

Starting in 2001, the Hui began its own
monitoring program for Enterococcus bacteria
using IDEXX Enterolert and Quanti-Tray tech-
nologies to supplement DOH sampling, spatially
and temporally. Samples were taken at three beach
parks on Hanalei Bay during periods of peak use,
weekends and holidays, and in four recreational
streams entering the Bay. Snapshot sampling was
done in the Hanalei River and its tributaries to
identify sources of contamination. This informa-
tion was provided to the Hawaii DOH to aid its ef-
forts in monitoring water quality and in identifying
sources of contamination. It was also considered
in listing Hanalei River in the Hawaii 303d list of
impaired waters.

Results of the weekend testing for Enterococ-
cus bacteria are provided to the community via
popular surf reports on local public radio (KKCR).
Reports of the overall testing program are pro-
vided via community meetings, newsletters, our
website (www.Hanaleiriver.org), radio talk shows,
and in a regular public television forum series. Our
staff and volunteers are frequently asked “How is
the water?” as they are out on the beach or in the
community.
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H analei W atershed H ui

Hanale: Watershed Inltlatlve

Hanalei Bay Watershed

b it
Faua'i | r‘/

Geemtirc Mesn - 7.4 PN
rl.b'l-ﬂld?lqu+hfh-
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Mambar

Net flux In a tidally
oscillating estuary

|

'.__ 324 WP — -
43 PN 4
+104 weni 295 @

1104 MPN 105 @ |
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Snapshot of River

=

Working with Hawaii
Department of Health

Supplemental Monitoring
Source Identification
303 (d) Listing
TMDL

g 2004 Lirt of B s aers i

o
[T EEET ey [T T

e L L
Eﬂv—
:

L T

NRDC report “suspicious” of isle
beaches’ spotless health record

= Mo beach closing in 2003

* HAR “Warning signs shall be poated at
looations whers human sewags has been
identified as temporarily contributing to the
enterocncous count.™

class Field Trips (=400)
Science Fair Projects

Community Festivals
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.q . x Xl “Mahalote thep |
Community Outreach at 'lﬁ:d Hui Staff

28



Day One: Session Two

Questions and Answers

Q: It was noticed that river bacteria readings were lower in the upper watershed and higher in
lower watershed. The lower watershed levels compared to levels in southern California. Some-
times the levels in Southern California are higher (in the thousands) and reduced closer to the
mouth, but in Southern California we see bacterial blooms, shore birds, ponding, and regrowth,
near the river mouth. Why do the levels in Hawaii drop off as the river gets closer to the ocean?

Carl Berg
The drop of bacteria levels at the mouth is due to estuary mixing, as evidenced by the salin-
ity values. A dilution occurs.

Q: Have you taken groundwater samples? The presence of a cesspool may not be the cause of
groundwater contamination. Are there studies that show that bacteria can travel a long distance
through the earth?

Carl Berg

No groundwater study was done, but there are studies that show that viruses can go 100
yards or more in a short period of time through soils. The area is sandy soils and our studies have
looked at other tracers (such as estrogen levels) that show that the groundwater can get into the
rivers. The Hanalei area gets enough rain to put the beach areas under water at certain times dur-
ing the year. To visitors in these areas, the cesspool contamination is obvious. Cesspool con-
tamination occurs. Restroom facilities overflow and cause groundwater contamination.

Q: Leptospirosis is a problem in those streams and is spread primarily through urine, rather than
feces. Could you predict which streams were likely to cause leptospirosis disease in humans?

Carl Berg

Leptospirosis is extremely important to study in the lake areas. The only evidence that I
have for the presence of Leptospira is of people getting sick from the streams. There is no effec-
tive, fast way to measure Leptospira in the waters. Some people have been sick and/or died from
contact with streams in Kauai, and larger rivers in Hawaii. Leptospirosis is prevalent in the state
of Hawaii and the major streams are posted with warnings. They are not posted for Cryptospo-
ridium and Giardia, even though they are contaminated with them. We are trying to develop an
effective, quick means for measuring Leptospira in waters for better warnings.

Comment: There was an outbreak of aseptic meningitis in a hospital day care center. It was fe-
cally spread by a virus. I'm concerned that there may be another outbreak of aseptic meningitis
because it may be linked to one of the enteroviruses.

Carl Berg
Thank you for your comment and I would like to talk to you more about that.
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Florida’s Healthy Beaches Monitoring

Program

Bart Bibler

Florida Department of Health, Bureau of Water Programs

Biosketch

Mr. Bart Bibler is Chief of the Florida De-
partment of Health’s Bureau of Water Programs.
Mr. Bibler is an Environmental Engineer with
primary focus on water quality and water manage-
ment. He served as Director of Environmental
Health and Engineering in Collier County, Florida.
He was the Water Management Administrator for
the Florida Department of Environmental Protec-
tion. And, he previously worked in the private sec-
tor, including the Orlando, Florida office of Camp,
Dresser & McKee, Inc.

Abstract

Florida has a statewide coastal beach water
quality-monitoring program to help ensure healthy
beaches. The 2000 Florida Legislature enacted
Senate Bill 1412 and House Bill 2145 (the Appro-
priations Act) authorizing and funding the Depart-
ment of Health to conduct water quality monitor-
ing of saltwater and brackish beaches. The federal
BEACH Act, administered by the United States
Environmental Protection Agency, supplemented
the state funding with roughly an equal amount of
federal funds. The Healthy Beaches Monitoring
Program includes 34 of Florida’s coastal coun-

ties sampling 305 sites once every week. These
samples are analyzed for two types of enteric
bacteria, fecal coliform and enterococci. The
primary purpose of the Healthy Beaches Monitor-
ing Program is to determine whether Florida has
significant beach water quality problems, to pro-
vide this information to the public, and to gauge
where or whether future beach monitoring efforts
are necessary.

Fecal coliform and enterococci are both
enteric bacteria, normally inhabiting the intestinal
tract of humans and animals. The presence of
enteric bacteria is an indication of fecal pollution,
which may come from stormwater runoff, pets and
wildlife, and human sewage. If they are present in
high concentrations in recreational waters and are
ingested while swimming or enter the skin through
a cut or sore, they may cause human disease, in-
fections or rashes.

The sampling results obtained through the
program are automatically uploaded by the coastal
county health departments onto the Department
of Health’s Internet Beach Water Quality website
(www.doh.state.fl.us, click on the drop down arrow
next to “~-Choose Subject-" and then select “Beach
Water Quality”). In addition, any advisories or
warnings are promptly forwarded to the appropri-
ate media.

30



Day One: Session Two

Florida Healthy Beaches Program

Bart Bibler, F.E., Chief
Bureau of Water Programs

HEALTH

Envvitonmestal Health

Florida Healthy Beaches Monitaring Program

Introduction

Until 2000 Florida did not have funding allocated to
reqularly moniter coastal beaches, resulting in a "Bum™
classification from the press and environmental groups,

In 2000 the state legislature established the Flonda
Healthy Beaches m and provided a recurring
appropriation of $525,000 per year for the warter quiality
maonitoring of salbwater and brackish beac

Cha 514.023, F.5. gives the department the author
to nﬁmcm heagh waters and issue advisories "
when conditions exceed the standards.

Florida Healthy Beaches Monitaring Pragram

Introduction (cont)

+ From August 2000 to Auguet 2002, Flarida's 34
coastal counties conducted beach water sampling
every bwo wesks,

* The coastal counties implemented statewide
guidance to ansurs that besti usncy, laboratory
methods, resull mterpretations, and actons were
consistant.

Federal BEACH Act

Beaches Environmental Assessment and Coastal Health
{BEACH) Act:
Allowes EPA to award grants ta eligible States and Territorias

to develop and implement work products consistent with
BEACH Act requirements,

* Florida was allocated apnmumwy
£530,000 in 2002, $544,000 in 2003
and $540,220 i 2004,

+ This allocation has allowed Flonida
to mest EPA Fuklli\u through

weekly sampling, beginning August
2002,

Florida Healthy Beaches Monitaring Program

Water Quality Data

» The initial focus of the Flerida Healthy Beaches
Program was to gather and evaluate the coastal
beach water quality data, and determine whether
thiare ware any beach sites with chronic water quality
problems,

« Currently, evaluations are being conducted to see F
there are relationships babwesn poor waker quality
and anviranmental factars such as rainfall or water
temperature

s Determine which sites have had 21 or more advisory
daysfyear and comrelate rainfall levels to indicabor
values,

Florida Healthy Beaches Monitaring Program

Water Quality Data

* A DOH/CEP TAC will consider rule revisions and
predictive models for ssuing advisories.

* Beach monitoring data is loaded into EFA’s national
STORET database every 3 months.

» Advisory days by sample site are supplied o DEP for
the Impaired Waters Rule upon request — usually
every 3 months.
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Florida Healthy Beaches Monitoring Program

—  ————

Testing has helped counties
identdy problems and take
steps to correct,

There are over 300 beach
sampling sites.

Approximately 42,000 samples
hawve been collected since
August 2000,

Florida Healthy Beaches Monitoring Program

—— — ———

The coastal beach water
samples collected by the
county health dapartmeants
are anakyzed for enterococei
and fecal colform bactena,
which indicata tha probabla

resence of anmal

including human) waste
and pathogans.

These indicators ane found in the inbestines of warm-blooded animals
and are excreted in thelr waste,

Indicabors ane usafisl bacause it would be difficult and costly to attempt
b directy debect the many differant pathogens or parasites that can
b= Boursd m Sunface waters,

Florida Healthy Beaches Monitoring Program

— —————

If waste pathogens anz e e

present in high “T =
cancantrations in

ol ="

recreational waters and 8| J T

are ingested while !

swimming er enter the T H—H-_—i‘ |

£kin through a cut or e - o A o s o

sore, they may cause ?

gastrointestinal ’

linesses, mfections or e e T

rashes. 1999-2000," MMWR 2002:58(55-0).
e vt ele gev/memtTOT fa8/83510
Bl

Florida Healthy Beaches Monitoring Program

EPA’s “Ambent Waber s L
Quality Criteria for § ™ [ s 1 e
Bacteria = 1986" is

based on

epideminlogical studies
to evaluate the
refationship bebaean ..i
SWIMmIng in i ;
contaminated waters "3
and iliness rates,

Enterococc had the
strongest correlation to
swimmer ilness rates.

N EaTTeSOROS B Wi Y Sl

EPA. “Health Fffects Criterla for
Harine Recreationsl Walers.”
Augut 1963; EPA-GDO/1-E0-031.

Florida Healthy Beaches Monitoring Program

Bacterial Indicator Standards

Flarida’s adopted indicator arganism far bacterial
contaminabion 15 fecal coliform, as promulgated by
the Flonda Department of Environmaental Protection,

In 1986, the federal Environmental Pratection Agency
revized their criteria to recommend the bacteria
indicator enterococci, which provides equivalent
protection but is considered a better indicator of the
presance of human waste,

The Department of Health is utilzing the 1986
guidance to implement anterocecci monitoring while

also menitering for fecal colform to Fulfil both
Federal and State requirements

Florida Healthy Beaches Monitoring Program

What this means

County Health Departments collect samples, every week
and compare results to the standard for the Sing
Sample Maximum (S5M).

Measures instantaneous water guality conditions,

If an enterococci result excesds 3 S5M of 104 colony
farming units (CFU) per 100 milliliters of beach watar
sampled and a resampling result also exceeds this value,
then an "Advisory” will be issued.

If & fecal celiform resull exceeds a SSM of 400, and this
i canfirmed, a ™AWarning” will be ssied
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Florida Healthy Beaches Monitoring Program

— — ————

Geometric Mean

. With the collection of weekly samples, DOH is
cakulabing a Geometric Mean (GM) for enterococcl.
A reflection of average conditions,
: Calculated with the five most curment sample
paricds, including any resampling data.

Tha GM action limit for enterccocei is 35 CRU/100 mlL.

Public Notification

b
Advisories and Warnings

County health dapartmants issua haalth advisorias or
warnings when these conditions are confirmed. If &
resample cannot be collected and posted on the web page
before the end of the sample peried, the advisory or
warning will be issued with the first poor result.

Any advisories or warnings are prompthy sent to the
appropriate media outlets, local officials, and the State
Health Office.

Additional resamplng of monitorng sites after advisones

or warnings have been issued is conducted at the
discretion of tha county health departmeants.

Public Notification

e —
Measures o inferm the public about advisenes or warnmgs:

- Results are posted

on the webste. ADVISORY
HIGH BACTERIAL LEVELS

A sign ks posted HEALTH RAISK AT THIZ TIME
paraliel to the SWIMMING HOT RECOMMENDED
sample kacation for
the beach and at
ponts of access.
The media ane

Florida Healthy Beaches Monitoring FProgram

—

Florida Healthy Beaches Monitoring Program

— ———

Results to Date

. Florida’s coastal counties have reported a total of
1884 poor enterococc single sample levels, 1186
anterococci gaomeatric mean axceadances, 746 poor
fecal coliform results, and 1766 advisoriesfwamnings
firen Augiest 2000 to March 2004 (n=43451).

To put this in parspactive, thesa numbers maan that
3.B% of the antercoocel samples were poor, 4.7% of
the geomatric mean results exceaded the standand,
and 1.7% of the fecal coliform samples were poor.

Florida Healthy Beaches Monitoring Program
—

Results to Date

« 3 counties (Brevard, Citrus, Flagler) have had no
poor results and 1 other county (St Lucie) has never
had to issus an advisoryfwaming (the six
anceadances have had resamples within atcaptable
limits).

+ 4 counties (Escambia, Okaloosa, Wakulla, and Pasco)
axcead state parcentages for all four variables
{enterocoeci, antere geomean, facal coliform, and
advisones)

Taylor County has the highast parcentags of
it
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Web Pages of Interest

= CDC. "Surveillance for Waterbome-Disease Qutbreaks —
United States, 1999-2000." MMWR 2002;51(55-8).

« EPA's BEACH Program

* Florida Healthy Beaches Frogram
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Questions and Answers

O (Toni Glymph, Wisconsin Department of Natural Resources): When does a water get listed as
impaired? Once you determine it has exceeded standards in one year, what happens if it doesn’t
the next year? Are waters listed because they have problems for more than one year?

Bart Bibler

Waters with problems tend to have chronic problems. A beach with a monitoring, clean-up
project is often higher priority for TMDLs than a beach being on the list. Monitoring, advisories,
and warnings have higher priority.

Q: It is interesting that the 21 exceedances criteria are based on EPA standards and the Depart-
ment of Health is complying with that. I think we are all trying to understand why they chose 21
days. Is that the way we need to go?

Bart Bibler

They are relying on our issuance of advisories and warnings even ahead of having entero-
cocci as the state water quality standard. I think that has been a leap on their part and has never
been challenged. Even exceedances of enterococci, whether or not it is part of the state water
quality standards, they count in consideration of characterizing a beach as having impaired water.
We are appreciative that EPA is taking it seriously. We are also appreciative that county govern-
ments will move it even faster than waiting for TMDLs that might take 15 years to solve.
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Surf and Turf: Developing
Partnerships for Maine’s Beaches

Esperanza Stancioff

University of Maine, Cooperative Extension/Sea Grant

Biosketch

Ms. Stancioff received her BS in Marine
Biology from Evergreen State College in Washing-
ton and her M Ed in Environmental Science from
the University of Maine. Her work as Statewide
Marine Extension Faculty with the University of
Maine Cooperative Extension and Sea Grant fo-
cuses on Ecosystem Health including environmen-
tal monitoring, marine education, and community
development. She developed one of the first coastal
volunteer citizen water quality and phytoplankton
monitoring efforts in the country. She works with
state and federal agencies to direct and implement
science and stewardship programs in assessment
and remediation, planning and education.

Abstract

Maine’s challenge has been to develop a
community-based volunteer water quality-moni-
toring program because the monitoring of water
quality for swimming and other water contact us-
age is the responsibility of the local jurisdiction. It
is not a mandated requirement from the State, nor

does the State of Maine monitor public beaches
other than State beaches. Maine rose to the test

of unifying the protocols for monitoring, notifica-
tion and education for coastal beaches through a
stakeholder based process with representatives
from the State, University, Nonprofit, NGOs and
local municipalities which guided the development
of the Maine Healthy Beaches Program.

Maine has been faced with coordinating local
municipalities and agencies that were implement-
ing various approaches to monitor coastal water
quality from drinking water standards to shellfish
water quality standards to the US EPA’s bacterial
standard. The Maine Healthy Coastal Beaches Pro-
gram required innovative and extensive coordinated
public outreach and education efforts to provide the
communities and agencies with the technical as-
sistance and incentives to implement the program.
Through the execution of a marketing campaign,
involvement of local staff and volunteers and con-
sistent one-on-one consultation from the University
of Maine Cooperative Extension/Sea Grant, the
program has gone from one (1) beach to thirty-six
(36) in a two (2) year period of time.
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Maina Healthy Coostal Baachas
Frogram:
Surf and Turf: > Mistary: 2002 funded by EPA;
Develeping Partnerships UMCE /58 Ceordinating Pregram,
for Maine's Beaches SPO/Whaine Coaztal Fregrom
Measaging prégrem

g i teermsle—veg » Local Jurhedlotion: vekmtery:
un-rﬁguld.hry; pravincial state;
na respense to top dewn
ent; ne legisbation
currently ar prapsced

¥ Beackea manitaring Im 200 withaut QASDE in

Eepenansa saancn ploce; surrently 37 braches masitered in program

University of Maoime Cosperativ
Iﬂmmfl-‘m
Fartners-stotewide ond lecol:
Elements of the Program UMCE /S Grant, MCP, DIEP, BoH,

ToMB, B0, FRA, Municipal Of ficiale,
State Park Ferseonel, Monprafit

# Develop a structure for Groups and Wolunteers, EPA
statewide progrom with
Juricdiction at the local level
Engaged In: Structure, Resources,
Trdnhg.!mhmﬂﬂluj’wlmu-

= Implement standardized

th ining progrants
:ar::m&:’ Prag and Cens to cur Progeam:
« Community support into the
future—anly way posaible In ME
= CJAPP and Motification
Levelopment and other * Lengthy process to engage all

prefocals = Sluwardhip aclivily and

educational appartunities strong
= Turnower in staff an ssue-

= Public Input, Education Aming ssestiol

and outreach

e —
Public Input and
E"lrﬂluﬂﬂﬂﬂ A Year or Two in | S Bawa Wimter Toid Ryniltn mm 508 10 grestes |

Dewlﬂprﬁcnl Tl it rals wwin il o e
* Protocols et
- Signage-flags? L_serersmmmris
Design? Welcoming? /1 |
' 615 maps e =l
» On-Line datobose j '
* Public interface for -
viewing data " whmm e
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What Do the Mumbers Mean?

#The bacterin fest i jesi one tosl in axsessing woter quality
condifions

=Wl have The bacteria rewslte bewn in the pet? Le thers o higtory
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cantributing waste_high nomhere of peaple, warm ghallsw water, paar
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# Bk Aszeeoment Mateis
» Sanitary Shereline Survey

Welcome!

For your safety and
good health this

beeach is part of the
Maine Healthy Beaches
Program.

Story of the Signs
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«On-line database
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pollution problems
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"MNRLEC
Beach

Buddy”

e Gama b byw  Sew b - S e

Gty S o Nl el Cradh For Wllard Bk o= Vo = IR " "

wiFIar

Program Mantra to Public

Beaches are not "closed” simply on the excesdance
of the bacterial count, but on the Risk Assessment
Matrix factors which includes bather numbers, tima
of last rainfall, and history of known problems, This
iz & coordinated decision between the Beach

Manager, Program Coordinatar, and Stale

- Epidemiologist.

Beach Status Updated every 24 hours-advisories
and closures automated email to manogers
: ; hink Health
Community Examples Marketing Plan I 1% H1egHny.
e ? Cwim Healthy.
- MDIWQE-Tale of 2 -Strategy Developed w/ Advisary :
towns and a nonprofit g;";“‘ﬂ" and merketing firm
[ PN <Beach Lizer and Munkelpal
- Kennebunkport- NEDE Survers
Report, medio, community ‘Radlo spots & P5SAs, TV weather
irvalvement fine, Radio Forums
“Web Design
“Written materinls -distribute
* Lincolnvilla- bayond the 70,000 ta Chamber of Commerce,
shoreline survey, T and Info Ctre, park Kiosks, mailed w/
remediation purking permte, etc.
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The beach is not Education & Cutreach

*Audients. begal Community
Perticipants and General Puble ¢ Beaches and Waters are beautiful and

safa placas to recrante

> Ranources: nru:.h'.-_fn'mmumfr
Gulde, . Webgite, si o
Hutline, #15 Maps e

#Farmat: Beach-User Surveys,
Mumicipal Surveys, Town Migs,
Beaches Conference, PhanesEmail,
Meweletters, Preee, TV, Radia

For More Information:

* Websites: : www MoneHeolthy Beoches.org

. wiww.cdc.gov/healthy swimming

. www.apa.gov/ost/beaches

* Hotline for Advisories: g00-232-4733

* Poster/Flyer/ Sign: On kiosks/ Lifequard Stands
* Beach Manager/Park Manager

» UMCE/ Sea Grant:Esperanza Stanciolf
377 Manktown Road
Waldaobaoro ME 04572
Phone: (#07) 832-0343 or 1-800-244-2104
FAX 207-832-0377
email: sspfbumest mains. sdu
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Questions and Answers

O (Richard Haugland, U.S. EPA, Office of Research and Development): Who does the analyses
for your voluntary monitoring program? How are the analyses funded?

Esperanza Stancioff

This whole program is funded through EPA Beach Program funds. The program is volun-
tary in the sense that it is not in some of the personnel’s (i.e., lifeguards, state park personnel) job
description. We also have some volunteer staff along the coast. However, it the program is not
completely voluntary. Four regional labs are used; two are certified, two are not. Of those labs,
two use Enterolert and two use Enterolert and membrane filtration.

Q: I had an opportunity to travel in Maine recently, and I was very impressed with the wonder-
ful water resources the state has, especially the Rachel Carlson Reserve, which was wonderful.
Have you done any background bacterial monitoring in some of those pristine areas (in Maine)?
Also, have you done any water monitoring of urban runoff that might come from that big white
house in Kennebunkport?

Esperanza Stancioff

We have been monitoring water quality, looking at bacteria in particular, for 16 years with
volunteer support. The reserves in Rachel Carson (pristine) areas have good water quality. We
have done a complete study of a large brook that is in one of the “pristine-looking” areas that has
very high bacteria counts. So, we are doing a lot of investigative monitoring as well as looking at
the beach area.
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Incorporating the Bacterial Indicator
Enterococci in Marine Beach Water
Quality Monitoring Program

Clay Clifton

County of San Diego, Department of Environmental Health

Biosketch

Mr. Clifton is the Recreational Water Pro-
gram Coordinator for the County of San Diego
Department of Environmental Health (DEH). Mr.
Clifton received his B.A. in Political Science from
Furman University in Greenville, S.C. and M.A.
in Marine Affairs and Policy from the Rosenstiel
School of Marine & Atmospheric Science at the
University of Miami. Mr. Clifton is taking the
California Registered Environmental Health Spe-
cialist exam in November of this year. He started
with DEH as an Environmental Health Technician
in 1997 and worked as the sampler for the Rec-
reational Water Program. Mr. Clifton represents
DEH at the California Beach Water Quality Work
Group, Monitoring and Reporting Subcommittee.

Abstract

In 1986 the EPA published Ambient Water
Quality Criteria for Bacteria, which recommended
replacing coliforms with enterococci as a better
indicator of health risk from fecal contamination in
marine waters. In 1999 California implemented AB
411, which added enterococci to coliforms as bacte-
rial indicators for beach monitoring programs. The
effect was dramatic for California, which experi-
enced an exponential increase in advisories issued
for bacterial exceedances. In San Diego County for

example, there were 19 days posted under Advi-
sory in 1998; and 2137 days posted in 2000. The
addition of enterococci played a major role 60% of
exceedances contained an enterococci exceedance.
91% of advisories caused by a single indicator were
attributed to enterococci.

While the increases in advisories caught the
attention of the media, state regulators, environmen-
tal and stormwater programs, the health depart-
ments implementing AB 411 tried to interpret the
enterococci data. Officials examined the new indi-
cator data in the context of the coliform data, which
they were accustomed to analyzing, in an effort to
characterize the relationship between the two.

Four years later health departments have a
better understanding of advantages and limitations
of enterococci as an indicator of fecal contamina-
tion. The enhanced understanding of enterococci
and coliforms, much of it verified by research, and
the resultant implications for beach monitoring
programs can be presented in these categories:

¢ Characteristics of enterococci and interac-
tion with coliforms

* Importance of auxiliary data in data inter-
pretation

e Actual health risk vs. random noise in bac-
terial exceedances

e Implications for adaptive monitoring pro-
grams
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Incorporating Enterococci in
beach water monitoring

aa Clay Clifton
-I sy oo S Cingry
rarlrd o Snerraner o St
Laref A Hladr Graa'dy Daeaer

US EPA Ambient Water
Quality Criteria for Bacteria,
1986

& Recommends replacing coliform bacteria
with enlerococcus as a betler indicator of
health risk from fecal contamination in
marine waters

#®|n California, AB411 implemented in July
1599
= Single Sample Standards for TC, FC, Ent Tﬂ'ﬂ

= Enteracocci 104 per 100ml mm

Perception of deteriorating
water quality

AB411

hegins
July 1898

Exceedances of single sample
standards Apr - Oct, 2000

® Of exceedances caused by one indicator
only, 91% were Enterococci

® Of exceedances caused by more than one
indicator, 60% had Enterococci

®23% of exceedances attributed to Total
and/ or Fecal Coliform withouwt Enterococci

Confirmation
of contamination (or lack thereof)

®|n 136 (76%) of the 178 Advisories
issued by DEH between April and
October, the follow-up sample was
within single sample standards for all
indicators
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% I

Issues with implementing
AB411

® Becaches are usually posted with:
. Lack of indicator agreement

. Lack of confirmation in follow-up
samples

Is enterococci a good indicator
of sewage contamination?

TC FC Ent
®sample 1 =16000 =16000 =12000
®sample 2 200 500 300

@sample g 9000 300 324
4,

esampled’ 5000 :7=3000 207
o 2

X

Unknown source exceedances

TC FC Ent

M[}l& 1 1100 1100 20
=y

le2 1300 1300 10
’."[—Hea 130 40 364

: {:/6'4 =20 <20 624

Aids in data interpretation

Knowledge of sitel beach
® Watershed land uses

® Sewer infrastructure condition

® \Wildlife populations

® Coastal outlet flows (e.q., storm drains,
river mouths)

Data interpretation, cont'd

Sample field observations

Time (UV radiation)

Tide

Current direction

Last rainfall

NMumbers of wildlife or bathers
Coastal outlet flowing to ocean

moE R e

So... interpret the data

I'wo beach types defined in southern Califarma;

1. High nsk adacent lo coastal oullets and/ or
enclosed bays with poor circulation

4 Low nsk open coast

# High risk beaches most likely to exceed the
30-day log mean slandard for enterococcus
— require adaptive sampling
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Adaptive sampling
Houtine
1. Sample high risk beaches at higher frequency
Follow-up
1. Time of day
2 Twe
3. Currents

4, Mulliple (spatial f termporal) samples

Well, that was great! Let's go
sample some beaches!

WAIT ! ... there are LIMITATIONS
or shortcomings with the indicators!

The bacterial indicator
monkey wrench

@ Health risks from non-human sources
in recreational waters are not
determined

The bacterial indicator
monkey wrench, cont'd.

Environmental replication of
enterococci and fecal coliform
® A NZ study found entero and fecal

coliform levels in decaying seagrass up
to 800x higher than adjacent scawater

® |ndicator bacteria associated with
biodegradation

®FC and Ent are able to replicate in a
growth permiesive environment

Local studies

® Mission Bay and San Diego River outlet

1. Sediments, wrack line, and drains act as
bacteria reservoirs

2. Replicalion of bactena on organic maltler in
storm drains

& Cal Trans study of pathogens in storm
drain discharges
1 Pathngens detected in 12 of 87 samples

2. Mo comelation between indicator levels
and pathopens
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Conclusions, part 1

& 30-day log mean standard is better public
heaith protection tool than the single
sample standard

® Fosting using a single sample standard
should require confirmation

1. Multiple indicators, OR
2. Follow-up sample

Conclusions, part 2

® Adaptive sampling is needed to obtain
representative samples

@ Non-anthropogenic sources can enable
replication of coliforms and enterococei.
What iz health rizk?
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Questions and Answers

Q: Which pathogens did the CalTrans study find?

Clay Clifton
Adenovirus and Salmonella were found. I think the report is online.

Comment: I would be quite concerned with Shigella.

Clay Clifton
Yes, Shigella would be an indication of human presence.

Comment: You also mentioned that there was no correlation with pathogen and indictor levels.
That would not necessarily be expected, but you would get worried when you have pathogens
there but no indicators.

Clay Clifton

Yes, this case occurred in samples taken at the Tijuana River mouth. There was a presence
of an enterovirus with no associated indicators. That is a problem. But, what is equally concern-
ing to me is if there is no correlation between pathogens and indicators. We are working under
the presumption that the indicators will tell us if there is a quantifiable health risk. But, if the
pathogens do not correlate to the indicators, that is a limitation.

Q: You are using a fecal coliform/total coliform ratio. I am an epidemiologist, and to my knowl-
edge that ratio has not been linked to any health effect in any of the literature, except for one
study based on storm water. In addition, total coliform is known to multiply. Who made the deci-
sion to use that ratio or total coliforms as an indicator for health when there is little indication
that it is a good indicator of health?

Clay Clifton

My understanding is that the total/fecal ratio was based upon the findings of the Santa
Monica Bay epidemiological study. The California Department of Health Services wrote the
bacterial standards in the California Code of Regulations. In developing those standards, they
used the findings of the Santa Monica Bay study, which was the one that looked at surface runoff
impact on beaches.

QO (Shannon Briggs, Michigan Department of Environmental Quality): In Michigan we have a
30-day and a daily standard. One of the frustrations we have is that you can exceed one stan-
dard and not the other. It’s easier to get a better confirmation with the 30-day standard, if you
have a lot of data over a 30-day period. However, what can be done if the 30-day average is high
because there were high levels earlier in the month, but you have low counts today, it has not
rained, and you think you have a really good beach situation? How do you deal with that situa-
tion, especially since we are trying to go to real-time results? Do you have a policy on that?

Clay Clifton

Yes, we are trying to get the protocol for the use of the 30-day log mean worked up right
now. What I would do is track the 30-day log mean for Enterococcus, since that will most likely
be the only one that will ever exceed the standard at any beach. Then, front end-load that 30-day
log mean by taking multiple samples the week that you want to make the decision. For example
we have beaches with chronic water quality problems that have high bacteria levels coming from
multiple sources. In the course of 30 days, we could get two enterococcus sample results that are
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less than 10 cfu. But, I'm not going to lift the advisories in those cases because if I go out and get
a third sample, it will probably be 400 cfu or even 3000 cfu. So, I look at the 30-day log mean. 1

see that my most distant time sample has 400 cfu, and I see a decreasing trend in the week I am in
now, which has one clean (single) sample. So, I would want to take at least one more sample that
week so that my 30-day log mean becomes front end-loaded and I'd be weighing it more towards

the more recent data and then only counting one sample per other sample event going back to the

30-days.

Comment: So, you weigh your 30-day mean a little bit? You do not take it as an all-inclusive 30-
day pile of data?

Clay Clifton

I have tried to come up with a procedure to address it. I would take the highest bacteria
sample result per sample event per day and take all the data from the last 30 days. Then, when
you are coming up to that decision point where it looks like you are coming out of the contamina-
tion event, collect more samples during that week so that you have more recent data points to use
to front-end load your 30-day mean.

Q: (Rachel Noble): We’re seeing similar trends with enterococcus. Do you have an idea of any
kind of enterococcus speciation that was done on any of the samples? What species are found in
the soil and plant samples—and are they available to be analyzed?

Clay Clifton

I saw a New Zealand study that found that E. facium and E. faecalis were the most common
species of enterococci. That suggests there is a human source. But if there is replication in the
environment, do we still have the associated health risk? If the indicator bacteria from a human
source replicates, do the associated pathogens also replicate? I’m not aware that a virus particle
can replicate outside of a host.

Q: Were E. facium and E. faecalis in your wrack samples, as well as the plant and soil samples?

Clay Clifton

It is uncertain. The City of San Diego told me during a conversation with their microbiolo-
gist that E. facium and E. faecalis were the most common, but it was not particular to the two
studies I just mentioned. It was a more general observation.

Comment (Stephan Weurtz, University of California Davis): I was on the advisory committee

for the CalTrans study. The study found pathogens when no indicators were found. Pathogens

included adenoviruses and enteroviruses. They were detected using molecular techniques with no
test for viability. They were totally unrelated with the presence of indicators.
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Washington State’s Beach
Environmental Assessment,
Communication and Health (BEACH)

Program

Lynn Schneider
Washington State Department of Ecology

Biosketch

Lynn Schneider is the BEACH Program
Coordinator for the State of Washington. The
BEACH Program is a managed jointly by the State
Departments of Ecology and Health. Because of
the joint management, she splits her time between
the two agencies.

Ms. Schneider received her B.S. in Envi-
ronmental Chemistry from the Evergreen State
College in Olympia, Washington in 1988. She
worked as a chemist for Morton International for
eight years prior to joining the Washington State
Department of Ecology in 2001. Lynn became the
BEACH Program Coordinator in 2001. Her main
interest is the relationship between increases in
indicator levels and increased illness rates associ-
ated with water contact and how increased risk is
communicated to the public.

Abstract

Washington State’s Beach Environmental As-
sessment, Communication, and Health { BEACH}
Program began in 2002. An inter-agency BEACH
Committee was established to develop program
guidelines. The BEACH Program was implement-
ed as a pilot project during 2003 in five counties.
Full implementation to Washington’s fourteen
coastal counties with marine beaches began in 2004.

Washington’s BEACH Program is complete-
ly funded through federal BEACH Act funds. The
Program is a collaborative effort between state,
county and local agencies, tribal nations, and vol-
unteer organizations. Washington State has over
3000 miles of coastal waters with over 650 public
recreational beaches. Using a matrix designed to
prioritize beaches according to risk, 72 beaches
were identified as Tier 1 beaches. Due to limited
funding, Tier 2 beaches were not included in the
2004 sample plan.

The Program is able to maximize the number
of beaches being monitored by allowing counties
to design sample collection plans best suited to
their resources. Six counties use environmental
health staff to collect the samples. Two use county
staff supplemented by volunteers when available.
Four are sampled completely by volunteers. One
tribal nation is collecting samples. One county is
sampled using state employees. One county did
not have a Tier 1 beach.

Three samples are collected across the
beach and are analyzed by state accredited labs
within six hours of sample collection. Results
are e-mailed or faxed within 24 hours. The three
samples are averaged and then compared to
threshold limits. Geometric means are calculated
using all the sample results from the five previous
weeks. Advisories are posted on the BEACH Web
within 24 hours, all sample results within 48 hours
of arrival at the Department of Ecology.

49



National Beaches Conferences

A brief history of the BEACH Program:

inded The Clean Waler
“lude the BEACH Act,
develop marine water
g'programs designed to
reduce the risk of disease to people that play
in the saltwater.

+ In 2002 the Washington State Department
of Ecology received a BEACH Act
development grant from EPA.

Foundation urged US Cong,ruau t
inconsistent state m:ﬂﬂlardnfnr

o

" Durmg the 1990s and early 20005
Washington State landed on the NRDC's
“Baach Bum” list due to the lack of a stata-

wide swimming beach monitoring program.

Ecology opted to use a BEACH Program Inter-
agency Advisory Committee to develop the
monitering and notification program.

Lead agencles: WA Depts. of Ecelegy and Health

B Supporting agencies

and organizations.
- Puget Sound Action Team
WA Parks and Recreation

= WA Dept of Natural Resources
F WA Dept of Fish and Wildlife

" The Surfrider Foundation

L King County

M Kitsap County

= City of Edmonds

The Committee used workgroups to develop
the monitoring and notification program.

+ How will beaches be Assezzad?

: How will Beaches be chosen and
evaluated for risk?

¢ How will information be Communicated?

. Hnw wil Dafa he qh:.rprl anrl +r1nEf¢=rri=rl'-"

The Committee chose to Implement the BEACH
Program using state agencies as the
coordination team and to ask local health
jurisdictions (also known as caunty
environmental health departments) to voluntarily
implameant the monitoring and notification plans
All assaciated coste Would be covered by the

! slate.
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% : i
Y This design was chosen because Local Health
Officers have the responsibility of “determining

if the bathing beach is a menace to the health of
# the bathers". The Local Health Jurisdictions
B work under the leadership of a Health Officer.

contact at recreational beaches reduced?

How is the risk of disease from water

el

1. Monitor water quality for bacteria

2. Motify public of resulis via thednternet and
signs onthebeach

3. Evaluate data to determine chronic
pollution problems

4. Conduct shoreline surveys

5. Address potential pollution concerns

W o we montrte beach e o

= Water samples are determined for
bacteria using enterococci bacteria as the
indicator.

* When results are above threshold levals,
resamples are determined for
enterococcl and either E-coli or fecal
coliform bactaria.
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% Monitoring cccurred weekly over the summer,
mare frequently if high counts.
- Each beach was sampled in three locations
across the beach.

« County health departments determined the
preferred option for sample collection
{eithel collect samples themselves or
enlist aid of volunfeers).

- « State accredited laboraterles used
Enterslent® to determine enterococci
levels.

Walunteers

[ 1|

Gombination of i

o5 il Quality Control
Voluntewsrs

Volunteers were:

« Trained hy professional staff - - :
R o e meacnes + State or county staff sampled with -2
volunteers once during the sampling. -
season - i

Tribal Nation Invelvemant:

The Skokomish Tribe worked with us
ollect samples from two State Parks in

Data was emailed, faxed, or snail muil'r_-ﬂ'ﬁ_r
Ecology. If results were above 100
enterococel colonios/100 mis, Ecology
was notified via phone calls.

Data was Quality Conirolled as ;'I' c&m_a_;m'r_' .
Ecolagy and was avallable via the web 5}‘_!9
within 24 hrs of arrival. - :
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Risk of disease is reduced by nnli'l’}riﬁé lt;a public
when meonitering results are above thrashold
limits.

MNaotification-is-used immediately when known
pollution events oocurs.

We enlisted a workgroup made up of county = |
environmental health professionals,
microbiologists, and BEAGH Committee members
to design a flowchart to be used as guidance for
steps to take after sample results are returned
from the lab.

Voluniear rasources:

‘WEWEEHEMWWMWM

Local health staff encouraged us to notify the
public of an increased risk of disease based on
manitoring results as well as beach conditions,

The intent of the flowchart is to ensure public

notification based on the verification ofan
increased risk of disease, Y
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Please contact us with questions or
suggestions.

"y

Questions?
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Questions and Answers

No questions.

55



Wednesday, October 13
1:20 p.m. - 2:50 p.m.

Session Three:
Design of Beach Monitoring
Programs



National Beaches Conferences

EPA Overview: Current National
Requirements, Guidance and Hot

Issues

Matthew Liebman
U.S. Environmental Protection Agency, Region 1

Biosketch

Mr. Liebman is the Environmental Biolo-
gist at the U.S. Environmental Protection Agency
New England regional office in Boston, MA. Mr.
Liebman received his B.A in Biology in 1980
from Carleton College in Minnesota and a Ph.D.
in Ecology and Evolution from the State Univer-
sity of New York at Stony Brook in 1991. Since
1990, he has worked at the EPA office in Boston
as a project manager and scientist in the National
Estuary Program, dredged material disposal and
monitoring program, and as a water quality spe-
cialist. He is the regional coordinator for EPA’s
BEACH program, nutrient criteria initiative and
national sediment inventory. At EPA, Mr. Liebman
has conducted or been involved in research efforts
in dredged material disposal site monitoring, and
impacts of nutrients and bacteria on water quality
in streams, coastal waters and beaches.

Abstract

This presentation will provide an overview
of EPA’s recommendations for monitoring beaches
contained in the Beach Grant Performance Criteria
document. EPA recommends that states develop a

tiered monitoring plan so that beaches with higher
use and more pollution sources (hence higher
risks), be monitored more frequently. To classify
beaches based on risk, state and local health offi-
cials should characterize water quality and pollu-
tion sources at each beach. EPA recommends that
both the geometric mean (for long term exposure)
and the single sample maximum (for daily obser-
vations) be used to notify the public that bacteria
levels exceed acceptable health-based risk levels.
EPA’s recommendations for appropriate bacteria
indicators and health-based thresholds for public
notification stem from important epidemiological
studies conducted in the 1970s and 1980s. These
thresholds have been corroborated by more recent
epidemiological studies. There is still, however, a
central challenge in bacteria monitoring at beaches
-- that elevated levels of bacteria are variable

and intermittent, and that traditional analyses of
bacteria take at least 24 hours, after the public has
been exposed. As a result, questions such as how
frequent to sample, and whether the geometric
mean is a useful threshold are still being debated.
Recent research conducted by EPA and others
have demonstrated approaches to deal with these
and other related issues, some of which will be
reported on in this session.
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EPA Overview: Current MNational
Requirements, Guidance and Hot Issues

Matthew Liebman
US EPA New England

BN MAnanad BeaTies
Corfarence, R D, EA,

Canier 14, A

SEPAE S —

Recent History of Beach monitoring and
management recommendations:
the Rock'n 70s and 80s

+ HNatnoral Technical Advisory Committes o FAPC (1968) and EPA
Quality Critoria for Wabar (1976) - recemmands Foecal colilerm at
200 and 400 <fuf100 mi

*  Hoalth Efects Critevia for Freshwalor and Marine Wabers 19758 and
1993 = prozpectve epidamiclogical studies astablishas
relaticnship betwean entarococcl and £ colf and lliness rabes

= Amblant Wakar Quality Criteria for Bacberia (1986) - sats critania
basad on risk of lllness

Fi Fansnad Beadnes

Corfarence, K D, EA,

Cniber 14, M

SEPAE S =

Recent History of Becach
monitoring recommendations:
the bridge to the 21+ century

dilty of o kew
HEred Morting

Mol vt al., Heglih weFucts
A% |15

rion uidans for Ambient water Qualty critens for
ikl ioed (e alure

Egricernaras Criterin for Bansh At s |
CATICRNG QUNCACOE, IRSEOrated Tered mondg

EPA Rmcrn

B, Mananad BeaTies
Eonfarence, R D, EA,

Caniber 14, M4

Key 1986 Bacteria criteria recommendations

» Change indicator from fecal coliform to enterococcl for
marine, and enterococci or £ coff for freshwater

= Uge the geometric mean over a 30 day period, based on
[ak least) five equally spaced [weakly) samples ==
FAprasants axposure mﬁ.’m b the study dulg:n[h:ng rarm
erposure) (resiterabed recommendations from NTAC and
EPA 1970)

= Seatistically bazed sinale sample maximoum used to clase
(or re-open) or post an advisory -- represents an increased
rick of illness, that the exposed water is likely to
excesd the geometric mean threshold with a certain
level of con ce

= Eample in three feet of waler, one fool depth (e Do Geet
above bottom) (although EPA epi studies at waist bo chest
depth, about 3 to 4 feet for an adult)

EFA Flafianal Beaches Ditaber 13, 2004 .
Corrlerence, Can Dasge. Ch H‘EPAL-.."' ——

Appropriate threshold values used to post
advisories for marine recreational waters

Principle: Exterecacsi grometric mean standard rquivalent
s milar “scooptablo®” loval ssumed lor 200 fecal coliform limit,
which cormalates o 19 Ol Hinesces par 1000 swimmars

Goomuelric reaan: 35 CFU or MPN/100 mi beoed on at least §
samplas for the pravious 30 days

Single zample: 104 CFU or MPN/100 ml, based on a standard
daviation of 0.7, but could usa a site-spacilic standard daviaton

This represevils ar incroeod rich Tevel, Lo the levaels of
bacteria in the water are likely to be greater than the
accaptable geametric maan value af 35 per 100 mi

SEPAES —

Fay Fansnad Beadnes

Eorfarence, R D, EA,

Chniber 14, ML

Important aspects of the design of EPA
prospective epldemiolagical studies

& Gtudy design included clusters
ol days with similar waler
gualily

« [mch day was sampled 3 b0 4
Bimas, batween 11 am and 4
pim in areas of high use

»  Most sites wene influenced by
combinagon of paint and non-
polnt sources

¢ Swimmers exposed onoe (i,
on ona day) and follovied for
nine days

B MAnsnad Readies
Eorfarence, R D, CA,

Chmviber 14, MOi4

SEPAE S =
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Annapolis Protocal and Performance Criteria:
Dagign a Tierad-monitoring program based on risk

= Characterize your beach’s water quality patberns, debermine
what influences changes in bacteria concentrations
= fhden
= wales CETelE
- [
= pofanfial gounces = &, . WWTEH, C30s, human &nd nonetaman
oo, Bboniy waler pioas, Dooa, wiadk, Eespoce
+ Address frequancy and location of monitoring and
assescment of waters bazed on:
Al Flan am e
avtary s framaney af rarrastiseed iss
= Erosiety o and afRects of Boint 8nd RafeDaint SOTIGN SOUNES 0N
yrster ity

« Clagsify into Tiers and design monitering scheme

SEPAE S =

EF Nananad Beadnes
Crorfarenice, Sar Do, A

CRTiEr 15, SN

Tier 1 beaches

A

W

EFy Nananal Beadnes
Corfarence, Sar Do, A

CRoibeEr 15, SN

SEPAE S —

Recommendations from Perfformance Criteria
for a Tiered Sampling Design

+ When to conduct mutim: samipling:
- Tier 1 - l"‘-¢"" T f_?f vtk (RiQR DACtalility 1thal & Standad i
-nH-.EH anclic L b Fih)
Ther 2 - orw Litmw peer wes: (low to modkerate probobility)
Tier 3 - misimoen sampling fregueney (very b probabl ity

* When to re-sample:
- Rgsamolke 8fter & standard i enceeded, DUt may not ot an Sdvisory
il o sz ll'.l W ooouracy s douldted
afer & sowage spdl or pollution gwerk
- Ranpariny AFRF AR AdvRary oF Flnsirs to dararming IF tha phams has
dirrmnished
= Afber & signilficant ralnfall evenl
* Where o collect samples:
Mid bpmh suery SO0 matsrg if o lang beach, reer paluisn ssornes
garanify iF feoessary
+ What depth to sample:

K dupth

Efy Nananal Beadnes
Corfarence, Sar D, A

KRiber 15, S

SEPAE S =

Results from recent (and not so) research that
challenge our traditional approaches and improve our
ahility o monitar weaber guality al beaches

« Flavated lavals of bactaria ara tra ar inmrmittant; axposura
on day 1 does not reflect exposure the wing day

« Ra F-I fid likmlihood of
i nl;hnu:r-d wﬁ"l!::n’;ﬁdln:ﬂmpﬂdlctl i

= Elavated indicator backaria dansitias in tha surf & shalla
water (Influence of sediment sourtﬁlof b:a: ii "

+ Elevated indicalor bacteria densilies in maring [ullraviohsl
rediation kills off some bacbaria)

+ Clanal s afl B ool from nan-paink sources, not human
ol Uit P !

EFR Matons] Beadhien
Corierence, Can Dege. ©8

Diclaber L3 D004

BEPALES -

Example of monitoring results that challenge
beach managers
(Data courtesy of MWRA and MDC)

Boston Harbor Beach, Summer 3008, Dally Sample Results

EFry Nananal Beadnes
Corfarmnce, Sar Do, A

CRoiber 15, SN

Questions raised (i.e Hot Issues)

o There's no real tme monitoring vetl S5, what i3 the vl of
g & beeds Losed on o illl"t“ e ""lus\.l'll.rll Uaeslwld f @
macsteris plome spissly b F?%CP are ar b tiss eysley, aed thag o
EeOEtAn] S0 Svel 24 Pdurs SFDET SuDhang

#  |low rellshle = one sanmn I- b characterlse waler quality & the whols
meash, ter fhe whels oy

= Uive gyl med mokesd verlabdbly, ey wiukd apgly cne sargbs i
resull s clome bo bhe threshokds

#  How frpguontly should wo sample ot a Tier | boacn Should this be besed

oo s Bhoslwocad Tl o Safike axcessds o geossliic irson of sigks

=ampile slandsd?

& Thould we ganpde o, low Ude or high Lide, or in the #LFl foive oF 4l a
deeprer cheptly

¢ Should we compesie samples tn better charactoripe the waber aueality, and
iF a0, should we apply e Gedimetric mean of @hgle siimples stand :dr
BN Hansnsl FEaTiES
Corterwnce, i) Do, £0, SEPAES —-

EWROber 15, SN
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Where should we sample? Waist depth?

Einy Nananal Beadnes GrEnner 14, R4
Corfarence, Sar D, A

SEPAE S

How many samples do yon need to take to
characterize variability at a beach?

E Nananal Beadnes GEnher 14, MR
Corfarence, Sar Do, A

SEPAE S

More hard questions

* [oes thli-{ ttll'ﬂltﬁﬂc ral:an have anv valuc Ifdwc “{“ﬂ'ﬁ once
rweak? -- alchou Bme I'I'IETH' Oegn ¥ou
what the condit ﬁunsuafe fnrqa sin| le_ day, Is It a good
ptr:dacmdr of the probability of aaﬂlnq thia smgla samiple
sktandar

o IFwe knu'r.r e likelihpod that a standard is exceeded, how
rea}x.:ﬂ w shauld we sample to detect, with some level of
€ nee, :hm exceedancesr’

= Il a berach manager has lunds o analyze four samples per
beach per week,dshuuld he or she sample on four separate
days, ar an ane day faur times, or in four places?

Ef Nananal Beadnes CEnher 14, MHI4
Corfarence, Sar D, CA

SEPAE S

Conclusions
with apalngies tn Michasl Faldman

Thiesar quesstions have bessn intensively researched; the
answers, however, have not. Until Now,

Enjoy the talks!

EFR Matians] Beadhes Delober 13, 2004
Corvierence, Can Deege. ©4

SEPA= S
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Questions and Answers

No Questions.
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Public Health Protection at Marine
Beaches: A Model Program for
Water Quality Monitoring and Public

Notification

Mark Gold, D.Env.
Heal the Bay

Biosketch

Mark Gold, D.Env., is Heal the Bay’s Execu-
tive Director. Heal the Bay is an environmental
group dedicated to making Santa Monica Bay
and Southern California coastal waters safe and
healthy for people and marine life. Dr. Gold’s ex-
tensive work with water quality and coastal natural
resource topics ranges from sewage treatment,
contaminated sediments, legislative and environ-
mental education issues to urban runoff, con-
taminated fish and wetland restorations. In 1996,
working in conjunction with the Santa Monica Bay
Restoration Project and the USC Medical Center,
he was a co-author of the first epidemiological
study of swimmers in runoff-polluted water. He
also has co-authored several stormwater, con-
taminated fish and beach water quality bills and
ordinances, and he created Heal the Bay’s Beach
Report Card®. He is a vice-chair of the Santa
Monica Bay Restoration Commission, sits on the
State Water Board’s Clean Beach Advisory Group
and served on the EPA’s Urban Wet Weather
Federal Advisory Committee. Dr. Gold also was
appointed to the California Ocean Trust. Dr. Gold
has bachelor’s and master’s degrees in biology
from UCLA, and he received his doctorate from
UCLA in environmental science and engineering
in 1994.

Abstract

Heal the Bay authored a guidance docu-
ment, designed as a national model for routine
water quality monitoring and public notification
programs for marine beaches. Public awareness
regarding beach water pollution and concern about
swimming-related illnesses has increased, and
attention to beach water quality has led to new leg-
islation (the federal BEACH bill for example) and
research on beach water quality issues. In turn,
new regulations and an improved understanding of
beach pollution have provided impetus for beach
managers and local health agencies around the
country to modify and expand their existing beach
water quality programs. The model program is a
tool for local and state health agencies and beach
managers to develop and improve marine beach
water quality monitoring and public notification
programs. Currently, in most of the country, pro-
grams vary from state to state and even from coun-
ty to county within states. The end result is that
public health is not always adequately protected,
and monitoring results are not comparable from
state to state. The intent of the model program is to
improve the efficiency and protectiveness of beach
monitoring programs outlined in the U.S. EPA’s
existing guidance. This model program explicitly
provides a risk-based rationale and scientific basis
for many of the recommended protocols. We hope
the model program will help promote consistency
in monitoring and public notification programs
implemented across the country.
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Why develop a Model Program?
Improve public health protection:

Provide a tool for beach managers to

improve existing programs or develop new
ones

Promote consistency across programs
Enhance guidance provided by U.S. EPA

Model Program Development

5 Guiding Design Principles

s Main goal: Protect public health

* Primary measure of water quality: FIBs

s M&PN protocols based on risk

# Monitoring protocols are conservative

# Public notification protocols are tiered
based on risk, instead of binary system of
open/closed

Model Program Development

Factors complicating Recreational Beach
Risk Management;

Uncerta associated with a non ific
Uncertainty using a non-spec

Large variability in bacteria indicator densities
lﬁg—ﬁmfmmmﬂummpubh:

Model Program Structure

Six components:
1: Goal & objectives
2: Recommended FIB standards
3: Prioritization of Beaches by Risk
4: Monitoring
5: Public Notification
6: Public Education

Model Program Objectives

= Main Goal: Protection of Public Health

» Develop specific management and
scientific objectives to support main goal

» **Explicit development critical to ensure
connection between data collected and
agency/stakeholder expectations

+ Recommend use of Bernstein's hierarchical
methodology, (Bernstein, 1993)
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.{

FIB Measurements

Recommend use of 3 indicators:
enterococcus, fecal, total coliform

T/F ratio provided strongest associations
with risk in SM Bay epi. study

Beach Classification by Risk

* 3 tiers
+ Based on qualitative risk analysis
« Specific recommendations:

= High risk: beaches wy/freshwater discharges,
enclosed beaches, beaches w/potential fecal
SOUTCES

Risk category may be seasonal

Monitoring

Conservative monitoring strategy: Sample at
kEnown or potential source locations In areas and
times of highest expected FIB densities:

Ankle-depth

Directly at known or potential sources
Freshwater discharges — point zero

Enclosed beaches - points of lowest circulation

Ankle Depth Monitoring

Incoming Swell

Surfzone Current

Flume
b o

Freshwater Discharge

Incoming Swell

Surfzone Current

Freshwater Discharge
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Low Tide

Freshwater Discharge

High Tide

Plume

Freshwater Discharge

Monitoring

* Minimum required frequency: Weekly
+ Beaches monitored less than weekly:
~ Motify public that beach is not monitored

- Strive to get resources to monitor weskly
s Usa volunbesr monitoring
» Use less expensive chromogenic substrabe tests
s Engage local stakeholders to appeal for funding

Public Notification

Types and Triggers

= Advisory
= Beach manager has information that Increased health
risk may exist (health-based standards axceadad)

= Allows beach users to make personal risk decrson
based on notification infarmation

= (eneral, Preemptive and Permanant

= Trigner: gea.mean/singks sampla excesdances
+ Closure

= No swimming allowed

- Trigger: Sewage release to beach

S. California’s Signs

KEEF OUT . WARNING! ¥

AR O TRaRETT L
. \ R

Public Notification

Minimum MNotification Protocols
« Notify within 48 hrs from sample collection
+ Signs at access points & visible from entire
length of beach with poor water quality
Highly Recommended
* Post on web page within 48 hours
* Notify life guards within 48 hours
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Public Notification

Confirmation Sampling
Only at low-risk beaches
» Confirmation can occur by:

- Confirmation in time (two consecutive
samples excead or geometric mean
exceedance)

- Exceedances of multiple indicator standard

- Confirmation in space (two adjacent
menitering locations)

= Confirmation by other data (e.g., odors,
sanitary dehris, etc.)

Public Notification

Permanent Advisory
= High risk beaches
* History of frequmt, unpredictable excesdances
of standard
s Protocol
=~ Issue permanent warning for length of beach with
poor water guality
- Change routine monitoring goal and protocels
= Conduct characterization survey if necessary
» Examples; storm drain impacted beaches,
enclosed beaches

s Permanent Advisory e

Plume

Beach
Freshwater Discharge

Malibu SurfriderBeach v - \
Extantiof Excectiifice Plume *-Low Tide. =

Public Education

= Separate component of program

* Three elements:
= General beach pollution ed.
- Beach
= Qutreach

= Qutreach to all stakeholders including
elected officials, sister agencies,
lifeguards, etc
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Recommendations to Improve
Public Health Protection

= Require comprehensive minimum
protocels for BEACH Act grant funding
* Conduct priority Epi. study research:
- Chronic exposures
= Urban runoff and nonpaint source pollution
- Alternative analytical methods/indicators
- T/F ratio
~ FIB in tropics/subtropics

Recommendations to Improve
M&PN Programs Nationwide

« Develop Rapid Indicators

+ Develop source-tracking methods and
guidance

+ Identify pathogens of concern and
develop easy analytical methods

= Assess sand and sediment as sources

www.healthebay.org
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Questions and Answers

No questions.
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Comparison and Verification of
Bacterial Water Quality Indicator
Measurement Methods and Using
Ambient Coastal Water Samples

John Griffith

Southern California Coastal Water Research Project

Biosketch

Mr. Griffith is a microbiologist at the South-
ern California Coastal Research Project (SCC-
WRP). Mr. Griffith received dual B.S. degrees in
Biology and Environmental Studies in 1995, and is
currently a Ph.D., all at the University of Southern
California. He has worked on numerous projects
geared toward the development of methods and ap-
plication of methods to detect and identify sources
of fecal contamination and human pathogens in
marine waters. Mr. Griffith joined SCCWRP in
September 2001. His present research efforts focus
on bacterial source tracking, and the development
of rapid indicators for the detection of human fecal
contamination and pathogens in urban runoff and
marine receiving waters.

Abstract

More than 30 laboratories routinely moni-
tor water along southern California’s beaches for
bacterial indicators of fecal contamination. Data
from these efforts are frequently combined and
compared even though three different methods
(membrane filtration (MF), multiple tube fermen-
tation (MTF) and chromogenic substrate (CS)

methods) are used. To assess data comparability
and quantify variability within method and across
laboratories, 26 laboratories participated in an
intercalibration exercise. Each laboratory pro-
cessed three replicates from eight ambient water
samples employing the method or methods they
routinely use for water quality monitoring. Verifi-
cation analyses were also conducted on a subset of
wells from the CS analysis to confirm or exclude
the presence of the target organism. Enterococci
results were generally comparable across methods.
There was a 9% false positive rate and a 4% false
negative rate in the CS verifications for entero-
cocci, though these errors were small in context
of within and among laboratory variability. Fecal
coliforms were also comparable across all meth-
ods, though CS underestimated the other methods
by about 10% because it measures only E. coli,
rather than the larger fecal coliform group mea-
sured by MF and MTFE. CS overestimated total
coliforms relative to the other methods by several
fold and was found to have a 40% false positive
rate in verification. Across laboratory variability
was small relative to within and among method
variability, but only after data entry errors were
corrected. Nearly 20% of the labs had data entry
errors, which were much larger than any method
related errors.
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COMPARISON AND VERIFICATION OF
BACTERIAL WATER QUALITY
INDICATOR MEASUREMENT
METHODS USING AMBIENT COASTAL
WATER SAMPLES

John F. Griffith
Southern California Coastal Water Rescarch Project

Background

= = 30 joborotones routinely momitor microbiclogionl
waber gquality along southem Califorma beaches
+ Several differemt methods are used
Mesrbinne lillmalon (MF}
Multaple ube | (MTF)
- Chromogenic substrate (05)
* Despite differences berween methods, resuliz are often
comhinad or compared.

(SCCWRP)Y AD4L] heulth wu.nirlu:dcl:iu'iw
CWA J1L listing
Background (IT) Purpose

* Previous method comparison studics have
used laboratory created water samples,
+ Natural samples are more complex,
= Contain interfercnces
* Thamic acids
= Sugremnded solids

* Mative bactena that can cause false posttive reults
in 5 methods

Assess comparability of results ameng three different
bacterial measurement methods (MF, MTF, C5) using
ambient waler samples,

Examine variability among laborstories using the same
methesd

Evaluate reliability of C5 methaods by confirming
presence or absence of the targel organism

Identily commen sources of error in determining
hacterial concentrations for water quality monitoring

PP,

Methods ()

= 20 laboratories participated in the study,
= Ambient water samples were aseptically collected
from ¥ sites in southern Cahifornia:
Chpen nmwrme Desches
Fsmaries
= Urecks (dry weather nrban mnaff)
+ Samples transported on ice 1o a central location
« 26 sets of 100 ml samples dispensed with constam
slirring 1o ensure homogeneity.

Methods

+ Samples analyzed using method or methods
routinely performed by cach laboratory.
MF, MTF,CS (IDEXX media and Quantiteay 2000)
Processing began simultaneously,
= Multiple dilutions 1o ensure quannfiable range
- Samples analyzed in tnipheate
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Methods (I11)

+ 5 laboratories performed conlirmation Lesting
~ Secondary biochemucal test or Vilek® system
= 153 wlal colifiorm, 3% K codi wells, and 71 enteroeoee
wielle
« 55 pon-flocreecing and 21 weakly fluorescing Enteralor®
wells lesbed For Gilee negilive resulls

Results

womvalralions ul Fusl wnlivelo lacioom pa 10l seponisd i
each sample across all methods

Al
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Verification Analyses

= 93 of 153 positive wells (61%%) from LDEXX
Craantitrays™ were confirmed to contain hacteria
from the total coliform group.

+ E. coli was isolated [rom all positive wells tested.
= 67 of 71 (94%) Muorescing und 5 ol 55 (9%6) non-
Nuerescing Enterolen® wells were confirmed o

eontain enlerocuest.
» 3ol 21 tested Enterolert™ wells exhibiting weak
Nuorescence contamned enterococa

Within-lab Variability

+ [Enterococcus
= Only 2 labe produced more than one resalt that differed
fronmm Wiee g mvestionn by mare e 2 log ol
= Feal colilforms'E ool
= 2 labs performing ME and one performing MTF produced
vitlises maore U 4 Do unit above e groug meedion.
+ Total coliforms
No b differed by maore than 4 log wmit from the groap
median when compared within method

Method Variability

"o b for ach nostieg sppled is oo ssroas g Tl ogle el cumdnd
walwt B taik B s

e | Frdirimcst Faeaal Uadifarmy B ooy Fosbal | ollafvirm

| (€A Sal = 1644) A Kl =~ 1) A Sl =100

| Abeve Thelow Abave Dl Abie Thebon:

| | o, |G |0 | 06 | 00 (06N (000 | R | 00N | 06 | R
L&) LG | 21T |6S SO |G | TO0W ‘Jﬂ- (197 |l | i) L&.l!ai"-'dlfllﬂl
ME |18 |1 |5 |60 |07 [1000 | 208 | 140 | deee |1eans | San |own
MTF 200 (M4 (52 M 856 | 1331 180 | 120 | 21409 | JRI6G | 000 |70

Conclusions

= All 3 methods produced similar results for
enterocaccl.
Some false positives and false negatives were
confirmed for C5.
Rath rates were small compared 1o within-lab
and method variability,

Conclusions (IT)

* The only larpe difference between methods
was severe overestimation of total coliforms
by the TS method.

Lirtle practical effect on posting of heach
WaInngs

TC standard is almost never exceeded without
coneurrent exeeedence of FC or enterococeus
standard,

Conclusions (111)

= Systematic error is of concern, but the
largest source of error was altributable 1o
data processing.
Pre-screening of results prior to data analysis
ientified four lubs whuose resulls dilfered by an
arder of magnitude from thase of the ather labs
Review of ariginal Iaboratary data sheets
comrected data submission errors
- These labs then produced data similar to the
other lahs
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Questions and Answers

O (Toni Glymph, Wisconsin Department of Natural Resources): We looked at ambient testing and
saw similar results, but when comparing methods with wastewater discharge, we’re getting a dif-
ferent picture. Depending on the type of disinfection, test methods, etc., data can be magnitudes
different. Have you looked at the types of wastewater? The test methods do not compare when
looking at wastewater effluent.

John Griffith

We did not look at any wastewater effluents. The hypothesis is that organisms are suscep-
tible to the different chlorination methods at different levels, so when you grow bacteria on differ-
ent media you will get differential results. That could be what we saw at Doheny Beach as well.

Comment: UV disinfection gives consistent results, but the chlorination method is completely dif-
ferent. So, it really depends on what test method you use and how you treat your wastewater.
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Composite Sampling as an Alternative
Technique for the Determination of
Bacterial Indicators in Recreational

Waters

Julie Kinzelman
City of Racine

Biosketch

Julie Kinzelman is a microbiologist for the
City of Racine Health Department where she has
14 years experience in recreational water quality
monitoring and research. Dr. Kinzelman received
a BS in Medical Technology from the University
of Wisconsin - Parkside, a MS in Clinical Labora-
tory Sciences from the University of Wisconsin
-Milwaukee, and is a Ph.D. Candidate (2005) in
Public & Environmental Health at the University
of Surrey (Guildford, UK). Dr. Kinzelman is the
principal investigator or co-investigator on re-
search initiatives funded by the National Institute
of Health, S. C. Johnson Fund, Wisconsin DNR,
and Wisconsin Department of Health & Human
Services. Her current research activities focus on
using public health based monitoring programs to
assess the interaction of coastal processes contrib-
uting to recreational water quality advisories.

Abstract

The BEACH Act requires states to develop
recreational water quality monitoring and notifica-
tion programs using approved standards. Testing
frequency is based on usage and beaches with
extensive shorelines, which may require multiple-
site sampling, could see significantly increased
costs for monitoring recreational waters. This

study explored composite sampling at two Racine,
Wisconsin beaches over four months (n=68 days)
in order to determine whether composite sampling
could provide a valid, unbiased, and cost-effective
measure of surface water quality. Multiple-point
sampling occurred throughout the swimming sea-
son with samples being collected daily from three
(Zoo Beach) or four (North Beach) fixed sampling
points. From each individual sample, well-mixed
aliquots were combined to form a single compos-
ite sample. Individual and composite samples
were analyzed identically for Escherichia coli
using Colilert-18/Quanti-Tray/2000®. Results
indicated a reasonable expectation of a simple 1:

1 ratio between the composite samples and the
arithmetic mean of the 3 or 4 individual samples.
Additionally, log variance of the composite sample
results did not differ significantly from that of the
single sample averages (p > 0.2). Empirical values
for log standard deviations varied by no more than
7% between the composite sample and individu-
ally assayed samples. In this study, compositing
appeared to introduce neither bias nor additional
variability into the monitoring results and, there-
fore, stands as a reasonable alternative to data sets
derived from single-sample methods. Regulatory
programs requiring large numbers of samples to
be analyzed could benefit from the adoption of this
type of sampling scheme as a means of reducing
the costs associated with the implementation.
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. Composite Sampling

Alternative Technigue for the
Determination of Bacterial
Indicators in Recreational Waters

tacins vwirched fram & fesal raliferm
an F, coli etandard by 1999 °

WELCOME TO THE BEACH!

* Frequency of

sampling increased
from 2 daysiweek to
5 daysiwesk

ADVANTAGES TO INCREASED
MONITORING

= Increased frequency of monitoring is more
protective of public health

+ Increasing the number of sampling everts will
increase the probability of detecting changes in
the bacteriological quality of surface water due
to iInputs of facal contamination

* Increasing the number of mnmmg stations
provides a better charactenization of water
quality across the entire shoreline

DISADVANTAGES TO
INCREASED MONITORING

+ Increased personnel time necessary for

sample callection
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Historical Data Assessed Prior to

GPS SAMPLING LOCATIONS
SITE LATITUDE LONGITUDE ERROR
H1 Mdd= 44 TRE" WO S 43 E Lh)
L RT*ITT" WOET T A5 T L
HE PRI 40 J2T WO A AT %
L] FZ= I WO A 1%
Fal Pl AL R TR A B "
F- A= E13"  WORT 48 818" 12
I M4 36" WOET SRR 13
ligruth of Mool River 3 A 000" WORTS 48" 184" 4
Enplish Street Gwifall (Proper) A1 WORTe 6 B 1
it LiF Rty M Ak AR 1" WORT 4666 2 14

Rucine Lighthouss (Wind Paivg)  Ma2=46"510"  WOIT* 45’ 36.4" 12

RESULTS OF HISTORIC
MONITORING DATA
= Historic single-point data for all beach sampling
siles(N1 - N4 and 21 - 23) analyzed

* Newman-Keuls mulliple comparnsons & Tukey
multiple comparizons demaonstrated na
significant difference in the mean E. coll
concentrations across beach transects

* Population homogenous in nature

* Feasible lo conduct composite study at this site.

NORTH BEACH - SAMPLING SITES

« 4 fixed sampling sites

« Equidistant over
length of beach

» Samples collected
Monday —Friday

+ Collected at depth of
1 meter (0.3 m below
the surface)

« Sampling season 18
late May to early
September

Z00 BEACH - SAMPLING SITES

« 3 fixed sampling sites

« Equidistant over
length of beach

» Samples collected
Monday <Friday

+ Collected at depth of
1 meter (0.3 m below
the surface)

» Sampling ssason 18
late May to early
September
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/:’

A

CDLLEﬁT!DN OF SURFACE
WATER SAMPLES

E. coli quantified using IDEXX
Colilert-18/Quanti-Tray 2000®

+ Sterlle vessels were labeled one for each sub-sample
and ane for a composite sample

« Samples were all diluted 1.10 baged on historical data,

Py - - = = R -

. b ik . - e
8 N V2 (v e

— 3 - — B

Morth Beach:
4 Sub-Samples

& N
Each of the samples was

vigorously shaken by hand to
ensure homogeneity

L
waf

REMOVING THE SAMPLE ALIQUOT

T —
« Sterlle, 10.0 mL,
disposable pipatta back 3

callbrated to -3.0 ml

* Aliguot removed within
10 seconds of
hamogenizing sample

= Same allquot usaed for
individual sub-sample
and for composite
sample

Dispensing the Aligquot
(North Beach)

Within 10 seconds of
A aspiration the allguet
was dispensed

+ 2.8 ml was dizspensed to
the composite sample
[Total sample volume =
10.0 mi) [4]

+ 10.0 ml was dispensed

' ‘ te the individual sulb-
sample (N1, N2, N3, N4)
=]
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Addition of Reagent

+« |DEXX Colllert-18
reagent war aspatically
added to cach sample

« Samples mixed &
reagent allowed to go
Into solution

= Aseplically transferred
to a Quanti-Tray 2000

IDEXX
Quanti-Tray/
2000®
&
Quanti-Tray
Sealer

CONCENTRTATION OF E. coli

* Quanti-Trays were
incubated for 18
hours at 36 £ 0.5 °C.

« Wells producing
blue fluorescence
under UV light were
counted

- Concentration of
E. coli determined
using the provided

MPHN table
North Beach & Zoo Beach Combined North Beach
- o
3 g f
a . E e i { f
i :‘ L - § L L
§ : AL A »'*‘“’.’%.
8 u .| bl 18 . | |I..!||
y o :
i R EE R
i ; : d :— Srgle samps rangs ¢ © nlr-vl-‘*'.-lnnh
" W 1,000 10,000
AN Cemposite sample values and cafresponding ranges of single im
densities of F. sod per 100 mL. &
mlrﬂlﬂ:mﬂmn:mmmmmmn _n&thwdmiuﬂvmmmumﬂh
(DAM). Tha linas a0, aupacted, there are sxceptions. On those sccasions when the single
mlnlhﬂu-ﬁ—.h“dﬂqﬂqrmhm!ﬂm arm in regard ta e mingle-sampla it
will ha womewhat wider than thin. [The knear pattern that is evident st lower hat bedn exceeded [l 7 values above of below 235 por 100 mLj, the
valiss of DAM ig an artifact of the disenats natn of thess data.) composite sample resull 15 in agresment.
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Zoo Beach
e
Il e 1% b I
E 1 Tt o
i m Jr - .'.'+ . §
3 L Ml g1l
b T T Y P P 1001
BN W W M W W s
| | = s sarie tamge = ¢ impenite sanpls
Compesile sampk values and cormespending ranges of singh samph danstes

af C. ol par 100 mL. Generally, compotite sampls results are ssen ta be within
the rangs of singls sampls valuss, although, oz wauld he expected, thems s
exceptions. ©n thote sccasiont when the single sample resulls are unegquivacal

n regard o whether the s limit has been exceeded [all 3 values

11l Marth Beach [ Too Buach|

Hurnber of single-sample limil exceedences (E. colf pee 108 ml = 235 for daiky
geametric mean [DGM), daiky arithemetic mean (DAM), and compoaite samples.
For Narth Beach, Ihis is based on a intal of N=62 sampling days, and for Zoo
Wwach, alotal of N=8T sarnpling days. The melalive menber of excendunces by
#ach of the thres samplingicomputational methads will depend an how far

stiove or below 238 per 180 mi, the senysosiie sample esult la fn 1y aleve ar kalew ts limil the trus valiss am, bt in ganarsl ena sxpects & highar
Tragquency of exceddence with DAM or compotite Lamples.
Days Exhibiting a Difference in Water Quality
ESULTS When Determining Kscherichia coli Concentlration
R L (MPNA00 mL) by Composite Sampling Versus
= The log variance of composite sample did not differ Single Point Sumples - North Beach, Racine, W1
signilicantly from thalt of fthe single sample (2003)
arithmetic averages (p >0 2) - : -
= Results from this study indicate a reasonable DII.IL‘ N1 1 N 1 N 1 = £ ¢
cetin OF & it T1 it Beteats the 62605 | 63 | 256 | <1 | <1 6
mmfnsite samples and the arithmetic mean of the 3 G-20-003 0 | 31 323 41 74
U —— 7-3-03 | 30 | 256 | 269 | 327 189
+ Empirical values for log standard deviations varled T=6=(13 148 187 216 246 187
than T% I:gwil the ite sample
E:d“ﬁldnlll:l:l'udl;ﬂnnw n;:pln S— o 7-8-03 20 | 249 | 175 | 218 98
T-15-03 10 143 | 97 | 650 150
s C Iti d to Intred ither bi 1 1 t
additional varigbility into the monitoring. 7-23-03 | 109 | 345 | 51 | 28 185
73003 | <1 | 41 | 41 | 243 63
§903 | 187 | 142 | 187 [ 249 | 171
DISCUSSION

Days Exhibiting a Difference in Water
Quality When Determining Escherichia coli
Concentration (MPN/100 mL) by Composite
sampling Versus Single oint Samples - Zoo

Beach, Racine, W1 (2003)
Date 71 72 £3 | Composite
6-10-03 158 | 295 | 379 185
7-3-03 31 547 110 231
8-0-03 250 187 201 231

= Small number of cases in this study {12 oul of a total
136 observatlons) when there were discrepancies
between compasite and single paint samples

= Could the composite sampling process mask a
resuil which could pose a al health risk 1o
hathers?

+ Basing passifail eriteria on single samples taken
da:r apart = the current process - Iz imprecise due
to the extreme variabllity between samples.

+ Likelihood of such a one-off result being truly
representative is extremely small.

+ Compositing samples Is a step towards obtalning
mhn;t pessible characterisation of mean Indicator
Ll
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DISCUSSION (con.)

* Increase abllity to detect true elevations above
background levels

= Encourages more sampling

* More reliable estimate of mean indicator density

+ Inereases chance of detecting results that fall
outslde the expactad range

= Significant financial benefit to agencies responsible
for water monitoring programs.

ACKNOWLEDGEMENTS
+ Cily of Racine, Health Department Laboratory
+ Gil Dichter & Scott King, IDEXX Laboratories
« 5 C Johnson, A Family Company

* Kevin Longmaid, Famborough College Of
Technology
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Questions and Answers

Q: What method is used to monitor the Great Lakes?

Julie Kinzelman
IDEXX Colilert-18 for E. coli.

Q: You don’t use Enterolort?

Julie Kinzelman

No, because we are looking at fresh water so we test for E. coli. Enterococci is also
accepted by EPA, and we looked at enterococci in the past as an alternative to E. coli. But, we
thought we would have more advisories in the absence of a defined public health risk. So, at this
point-in-time we continue to use E. coli.

Q: Were samples collected away from the tide? You mentioned working in a sterile environment,
and I am wondering if the sampler could be exposing himself to the sample bag?

Julie Kinzelman
There is no true tide in the Great Lakes. Samples were collected at arm’s length (about 1

foot/0.3 m) below the surface of the water and pulled back up away from the body of the sampler.

Q: Have you ever had a false positive result?

Julie Kinzelman
Not that I’'m aware of.
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How Often and Where to Monitor:
Outcome of the EMPACT Study

Larry Wymer
U.S. Environmental Protection Agency

Biosketch

Larry Wymer is a statistician for the US EPA
Office of Research and Development. Mr. Wymer
received his MBA in Quantitative Analysis from
the University of Cincinnati. He has worked for
the National Exposure Research Laboratory in
Cincinnati, Ohio for the past 6 years. His main re-
search interests are characterization of recreational
water quality and indoor mold. He also serves as
an Advisor to ASTM Committee D19 on water.

Abstract

Current EPA recommendations for monitor-
ing the quality of recreational waters calls for the
collection of five samples over a 30-day period
and the calculation of a running geometric mean
to determine if the water quality meets suggested
standards. This approach does not provide timely,
accurate information for risk managers or the
public. A solution to this problem is to develop a
statistically valid monitoring protocol which takes
into account elements that contribute to the un-
certainty associated with sampling bathing beach
waters.

EMPACT partner cities, representative of
various bathing beach environments, such as
marine, freshwater, estuarine, and riverine sites,
were recruited to participate in a study monitoring
their respective beaches. The major objective of
this research was to develop a monitoring pro-
tocol for measuring the quality of bathing beach
waters describing when, where and how many
samples should be taken, and how the data should
be analyzed. The collected data were evaluated
to develop an economically feasible monitoring

protocol to effectively minimize uncertainty about
the quality of bathing waters.

Major findings of this study were that
distance from shoreline and time of day have
significant effects on the results of water quality
monitoring. In general, the further away from the
shoreline samples were taken, the lower the bacte-
rial densities observed. Indicator levels also tend-
ed to be lower in mid-afternoon compared to what
they were in the morning. There is an indication
that this decline is due to solar radiation, since it
tended to be less pronounced, or even non-existent,
with increasing cloud cover. Rain, wind direction
and velocity, and tides (absolute water level) also
significantly influenced bacterial indicator densi-
ties at the beaches, while bather density and water
temperature did not appear to do so.

Spatial and temporal sources of variation
were defined by the study. Replicate variance,
sampling depth, distance from shoreline to knee or
waist depth, as well as variance between transects
from shoreline were all significant contributors
to the spatial sources of variation observed at the
beaches. Day-to-day variation would be the main
source of variability over time. About one-half
of the time the change in target indicator density
was by a factor of two or more from one day to the
next.

These data indicate that only three to six
samples taken from water of roughly in the same
depth (knee- to chest-deep) may be adequate to
characterize water quality at a given point in time.
This sample size recommendation is derived not
only from variability of target densities observed
in this study, but also from consideration of the
relative uncertainty inherent in the estimated
health effect.
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Lamy J. Wymer

hathonal Beaches Conference 58

Research and

Development at EPA

[ ) . + 1,950 empioyees
3 B+ 5700 million budget

+ 5100 millicn extramural
research grant program

= 13 lab or rescarch facilties
across the WS

« Credible, relevant and timely
regearch resulls and
technical support that inform
EPA policy decksions

EMPACT Beaches Study
“The Team”

Alfred P Dufour?
Stephen A Schaub?
Kristen P. Brenner'
Larry J. Wymer!
John W. Martinson'
Walter B. Stutts'

-

-

-

" Mational Exposure Research Laboratory
10ffice of Water

EMPACT Beaches Study

« July-August, 2000
= 5 beaches
* Twice daily sampling
= Freshwater — E. coll
= Marine/estuarine - entercoocci
= 8 "fixed” locations in the water

Study Beaches

e

Sampling Scheme
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Sampling Schedule

Vigad Hwadly

Spatial Factors

« Transect {(along shorelineg)
« "Zone" (water depth)
* Sampling depth

Temporal Factors

« Time of day (a.m. or p.m.)
« Day-to-day
* Day of week

Environmental and
Human Effects

« Weather
« Tidee and currents
+ Bathers

Typical Outcome

Wallaston Beach

-

g

Indicaior dengiiy per W0 ml.
B

=

Another Typical
Outcome

Gl of Knee & Chest Deep Water (Wollaston)

b larmmieped per Vb ml
b

-l e Y s a1l e .
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Study Results:
Sources of Variation

- Bearen sl ; 1

lasatin | ety i

I e R e
e T |
E'Un-u-lu-h ._:.-l adid . T i
| LEL] i ety o i
-'ﬁ_ﬂm "."! I: :-. 4: i :I:‘.‘:I
sy ST ¥ i i)

Sample Size
Requirements
- Lee, i |
Lacamey | N LD g ] T !
Wi Beach !4 } |
el Bale r 8 [ =
Wallasten Heah (L] L]
it | .
|smmibestipak | 1m ]

Is This Good Enough?

« |n terms of the geometric mean:
» +/- 0.3 logs is a factor of 2
« f GM=35, 95% C.L = 17.5t0 70

= +/- 0.2 logs is a factor of 1.5
- FGM=35 85% CL =23t053

Swimming-related Risk
#5% Confidence Limits
S0
_,E 0T & 173 bogix)
f)
E
Ewi-
7

1 A, 10 » 100 1000
Enterococci per 100 ml.

+/- 0.3 Logs Appears to
Be Adequate

+ 85% C.L. for added risk of HCGI
equal to 19 per 1000:

= 17.8 - 83.2 enterococccei 100 mL or
« 1.25 - 1.92 logs (0.67 log range)
+» +/-03logs ¥

Lessons From the
EMPACT Beaches

« ~3-5 samples in water of
swimming depth
+ Daily sampling (or as often as
relevant)
» Sample in a.m.

* Rapid methods or accurate
‘nowcasting”
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Questions and Answers

Q: From a bacteria study in San Juan Creek, samples collected near storm drain outlets had

high concentrations of bacteria, including enterococcus. Also, the effects of sunlight may have
reduced bacteria (Enterococcus). Can you demonstrate the die-off rate statistically? Is there a
hypothesis on why bacteria would be persistent near the surface of water (closer to sunlight) in
the ankle water? I assume when you say “ankle water” you mean that samples were taken in wa-
ter that was ankle-deep. Is there a correlation with temperature? It would seem that the bacteria
counts would be inversely related to the temperature.

Larry Wymer

We did not see any change with temperature, which could be because the temperature did
not vary much. However, there was definitely an effect of sunshine. The decline of bacteria was
greater on sunny days compared to cloudy days, from morning to afternoon. Although, hourly
samples did not show a consistent pattern in levels of bacteria.

Comment (Mark Gold, Heal the Bay): Heal the Bay, the City of Los Angeles, and the Los Angeles
County Sanitation District did a very similar study about 15 years ago and got almost identical
results, with high densities in morning. The project also showed a difference in bacteria levels
among ankle, waist and chest depths. Although, temperature does not tend to vary enough to
drive any results.

Q (Dustin Bambic, Larry-Walker Associates): You seem to be aware of the UV degradation that
bacteria exhibit during the day. Are there any studies where the pathogens themselves showed a
similar response to UV, since we are looking for the pathogens and not the bacteria themselves?

Larry Wymer
Yes. Ihear that it’s not just UV that causes degradation, but also visible light.

Mark Gold
I have not seen any pathogens studies, but I know that when Rachel Noble was at SCCWRP
they did some extensive work on the indicators, but not on the pathogens themselves.

Comment (Dustin Bambic): I have done studies with sunlight and saw that it goes into the visible
range [tape inaudible].
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Source Unknown: Questionable
Geometric Mean Exceedances at Two
Pristine North Carolina Beaches

J.D. Potts

North Carolina Department of Environment and Natural Resources

Biosketch

Mr. J.D. Potts is the manager of North
Carolina’s Recreational Water Quality Pro-
gram. Mr. Potts received his B.S. in Fisheries
and Wildlife Science from North Carolina State
University. He has worked for the N.C. Division of
Environmental Health in the Shellfish Sanitation
and Recreational Water Quality Section for fifteen
years. He worked as a shoreline surveyor for eight
years before starting the state’s recreational water
quality program in 1997. He currently directs the
program’s statewide coastal recreational water
quality activities.

Abstract

North Carolina’s Recreational Water Quality
Program tests 240 sites along the ocean beaches,
sounds, and coastal rivers. During the 2004 swim-
ming season, the program posted several swim-
ming advisories at historically pristine beaches,
including a public access ocean site in Carteret
County and the Cape Hatteras Lighthouse in the
Outer Banks in Dare County. These sites experi-
enced high initial counts and the Carteret Co. site
then experienced a high count on the re-sampling.

The high sample results changed the basis of the
swimming advisories from exceeding single-
sample levels to exceeding the monthly geometric
mean. Geometric mean exceedances require that
the weekly sample results drop below the limit
before the advisory is removed.

The high samples kept the geometric mean
over the standard for over a month in the Cart-
eret County case, with the sign staying up for
four weeks while weekly tests showed minimal
counts. No source of pollution was identified at
the Carteret site. The single high sample for the
Cape Hatteras Lighthouse resulted in the advisory
remaining for a week, based on daily sampling
results that were taken after a possible source was
identified and removed. If the possible source, a
National Park Service drainage culvert, had not
been identified and closed, this advisory is likely
to have remained up for several weeks as well,
despite subsequent low bacterial counts.

These occurrences raise questions about
whether the current geometric mean practices
portray an accurate picture of coastal recreational
water quality. The adverse public perceptions
these advisories cause do not reflect actual water
quality public health risks.
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“Source Unknown”:

Questionable geometric mean
exceedances at pristine N.C.
beaches. i

Shellfish Sanitation and
Recreational Water Quality
Section

M.C. Division of Environmental Health

Dept. of Ervironment and Matural
Resources

Overview of N.C. RWQ Program

- 240 swimming sites monitored.

17 people directly involved in the RWQ
program during the swimming season.

Overview of N.C. RWQ Program

- 3 regional labs.
12 boats for sampling interior waters.

- Annual budget approximately $545,000.

- 5 of the 17 people are funded by the
BEACH grant. $240,000 N.C. + $305,000 grant.
2 P
Storm Drains Non-Discharging Storm Drains
DRSS B w— Approx 15 starm d
actively discharging pipes are unﬁm;m:ur and do nr::m
o D posted. activaly discharge.
10 ocean Storm draing
v dry weather H.C. legisiature recently allocated
discharges. 15 million to NCDOT to find

10 additional ooean atamm
drains have wel weather
discharges.

solutions for ocean storm
drains.
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Monitoring
Sites and
Regions
Tier | Tier |l
Sites Sites
Tier Il Geometric Mean Exceedances
Sites

- Pea Island

- Hatteras Island

Atlantic Beach
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Enterolert

Triplicate Sampling

H25 FEh- 2005 S/502004. 1 Day

N28 GM- 40 BSQ004. E Days

MIEE SEM- 501 SAVI0D4. 1 Day

M0 SEM - B85 42TI004, | —
o g oo Hattaras Island

M1 ESh- 2004 S/572004. 1 Day

M R 2 DAIO0, G Daye

HA% SEM- 2006 427004, 1 Day
GA- 3T SE2004, 5 Dayx

Wetland Drainage

2003 Hurricans Isabel

6 S50 2006 9504 10wy  C4A 55M [ 364, 192) BTS“-MN 192, 111} 1 Dy

Gl TT AMenid 26 Durys o {191, 192%)
S5M two (111, 124) 1 Day

SRbL e 453 DAY 1 Day
m.mm:m.un 1 Dy
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Precautionary Blanket Advisories

F003 Hurricane salel
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Conclusion

- Blates should be able to use besl
profession judgment for rescinding
geometric mean advisories at sites with no
pollution sources when sampling indicates
no further problems.

EPA guidance for blanket precauticnary
advisories associated with storms would

be helpful.
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Questions and Answers

No questions.

o7



National Beaches Conferences

Misinformation in Beach Warning

Systems

Stanley Grant

University of California at Irvine, Henry Samueli School of Engineering

Biosketch

Dr. Stanley B. Grant is Professor of Environ-
mental Engineering, and Chair of the Department
of Chemical Engineering & Materials Science at
the University of California, Irvine (UCI). Dr.
Grant received a B.S. (with distinction) in Geol-
ogy from Stanford University (1985) and a M.S.
and Ph.D. in Environmental Engineering Sci-
ence from the California Institute of Technology
(1990 and 1992, respectively). Dr. Grant studies
the sources, fate, and transport of pathogens and
indicator organisms in drinking water, urban run-
off, and the coastal ocean. He is a member of the
US Environmental Protection Agency’s Science
Advisory Board (Drinking Water Panel), and is the
lead on several multidisciplinary research projects,
including one on the influence of tidal wetlands
on coastal pollution (joint with researchers from
UCI, Scripps Institution of Oceanography, and
UCLA, funded by the University of California
Marine Council); another on the association of
pathogens and particles in storm runoff (joint with
researchers from UCI and UCSB, funded by the
US Geological Survey and the National Water
Research Institute); and a third on the contribution
of marinas to fecal indicator bacteria impairment
in tidal embayments (in support of the Newport
Bay Fecal Coliform TMDL, funded by the Califor-
nia State Water Quality Control Board). Dr. Grant
is recipient of the prestigious Career Award from
the National Science Foundation (1985-2000), and
a number of local awards including Conservator
of the Year (2002) from the Bolsa Chica Wetlands
Conservancy, and the Distinguished Assistant Pro-
fessor Award for Teaching from the UCI Academic
Senate (1999).

Abstract

Whenever measurements of fecal pollution in
coastal bathing waters reach levels that might pose
a significant health risk, warning signs are posted
on public beaches in California. Analysis of his-
torical shoreline monitoring data from Huntington
Beach, southern California, reveals that protocols
used to decide whether to post a sign are prone to
error. Errors in public notification (referred to here
as posting errors) originate from the variable char-
acter of pollutant concentrations in the ocean, the
relatively infrequent sampling schedule adopted by
most monitoring programs (daily to weekly), and
the intrinsic error associated with binary adviso-
ries in which the public is either warned or not. In
this paper, we derive a probabilistic framework
for estimating beach posting error rates, which at
Huntington Beach range from 0 to 41%, and show
that relatively high sample-to-sample correlations
(>0.4) are required to significantly reduce binary
advisory posting errors. Public mis-notification
of coastal water quality can be reduced by utiliz-
ing probabilistic approaches for predicting current
coastal water quality, and adopting analog, instead
of binary, warning systems.
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Misinformation in Beach Warning Systems:
A Probabilistic Evaluntion of Pasting Errors
at Huntington Beach, Califarnia

Ocean Bathing Water Quality
Standards lor FIB in California

= Tolal Coliform
= 10,000 MPN/K) ml (single sammple)
— 1,000 MPN/L0O ml (30-day geo nwan)
* Fecal Coliform
400 MPNADO ml. (gingle sample)
= 200 MPRNAOD mL (30-day geo mean)
* Enterococci bacteria
104 MPN/10O mL (single sample)
= 35 MPN/100 ml. (30-day geo mean)

Posting/Closure Protocol in
California

« If FIB concentrations in the surf exceed any of

e standards, the local health officer 15 reguinsd
to post a sign on the beach wamning the public
about potential health rigks (beach posting)

I the local healih oificer believes ihai the surl
may be contaminated with sewage, he/she has the
option of closing the beach to the public (heach
clasure)

Primary Research Questions

» Can the posting error rates observed al
Huntington Beach be rationalized with a
simple probability model for binary
advisories?

* Can public advisories be improved by
adopting probabilistic approaches for
Forccasting {or now-casting) waler quality?

What factors influence water
quality test results?

= A eascade of periodic eycling driven by

both anthropogenic activities and physical
processes (next slide)

« Errors associated with the test results

themselves (ca., 20-30%)
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Periodic Patterns and Aliasing IMistory of beach postings & closures
N dbebes | vl patiee i, scomsppbig vt shesdal e b by ol fas ol e | in S(}uthﬂm Califﬂmia

than char e tevintic peeed of e paiticadas patien of stecet Cpguin Sampiing Sl
Toady Monnsnmg r

. o » Califorma regulations implemented in 1999
- pe=? » Number of postings/closures doubling every

it ey dignal akarrd vy

ety Year

' = Cost o California cconomy >$200 Million

» (0 Is this binary public notification
approach (in which signs are either posted
ar net) in an gffective way af warning the

" w public about potential health risks?

Vo B b e b Py s

Summary: Observations of Posting Errors

= Usmparison of posting records snd water qualliy vesi resadis
indivutes thai the public s sfiien mis soufled shou corres saer
qualiey comdivians (Le., underpr i rkom srPors
accur frequently).

= Posting errors camsed by ihe single sumple stundards sriginasie
fram the varkakle nuoure of wster guallcy o che swel’ zome amil the
Inherens tinse delay (aa. 7 ra 8 doye) hirwesn when & sample s
wallocted and & sign is posted or takien dewn,

= Pastimg wrows cbes might be ceduwoed Il posting protecels were
desien i tnke min scosmnt faviors knewn o infleence leal water

qually (r.e.. dde ramee).

O Wl fa whe e liry oot 0 single-smmple Wil cveeed amnibards rebaed i |
wtntistical features of the data {sech as measures of central tendascy and spready” |

r
!l W _F G
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Questiem Hew is the prahabilirg that o single snmpbe will eoeeed smndards relmed Y ok
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s Lint e v s corrsluled o isdepanke |
reahmiiom® | il

Answens

W wesnor apualiiy A sw g mally s b, thors the grobabiliey
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Cbssrvutions ol sngle smuple encaslaees @ Hmegton Beach
comborm well o ibos sumple model

“The: medel preclicts, sl ohservations confirm, that a manginal change
i walew apaslity { o reprssentod by 8 cm besl oo domatic dleegs in
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Q2 Can bews crvor prons appeoachos be doveleped fior ctimnting curreal
waber quality, and reporting thot infornation 1o the public?

&

= Beverul ditlerent approsches com be adegied o nov o comsinl waier guality,
=, sl repasy thar iminrmarion 1o othe genees] pahlic
= Cime approach imenlvers caloulaging the probabiliiy of' a single-=ample
excerdence comditinned an ook or more varinhles knovm o inflnesce loeal
weniler iy [ gt thede g )
*'The single-sample excesdence predictions could be dervved from prohahility
twory, of Bom anilicsal mbelligemor neeibods (eg. ARN {carremily esting s
ppresch s Humimgion Beavh seimg the WEOCC rl-tane smaeor syiem)
* A1 liuerimmnn Reack, the rent eancenratinn of 3T o o pariealee ased
ome shabion appears 1o be mon comelated with the maximum daily tide range,
il scridy b ml-.;hk&'_brln-lni-tihlh1m]-#uply.

Now-casting Results
of BN staticn at Huntington Beach

hw e e
——

Acknowledgments

* Funding from the UCMC
= Beach shide from A, Bochm

» Many colleagues and reviewers for
“feedback™

A paper deseribing this work was published in
a recent issue of Environmental Science and
Teclmology, along with twe other papers
Jocused on various aspects of the surf zone
pedlution at Huntington Beach
.ff:unu war rﬂpjﬂ, comlact me al
shgrant@ei.edu

Questions”?
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Questions and Answers

O (Bob Peeples, Earth 911): When fitting to log normal distribution, how do you allow for the
fact that you can’t go below the detection limit?

Stanley Grant
Throw out the non-detects. They contain no information.

Q: Do you think that your approach will be useful to help us understand if the samples that we do
take will be meaningful to protect public health?

Stanley Grant

Focus on the indicators and pathogens relationship; know that one can be present without
the other (and vice versa). We’re working on trying to learn what are the physical transport pro-
cesses that move the bacteria and pathogens, how is the transport process reflected in variability
patterns, and how the patterns can be transferred to a probabilistic framework that can be useful
for health risk.

We learn from cases where indicator bacteria and pathogens have a common source. We
learn that what applies to one case often applies to the other. For example, during a storm event
there is an infinite supply of indicator bacteria, but human viruses are diluted by the volume of
water. Be careful of decoupling.
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The Cost of Beach Water Monitoring
Errors in Southern California

Linwood Pendleton

University of California at Los Angeles, School of Public Health

Biosketch

Dr. Linwood Pendleton received a B.S. in
Biology (with a chemistry minor) from the Col-
lege of William and Mary, an M.A. in Biology
from Princeton University (for studies in tropical
ecology), a Masters of Public Administration from
Harvard’s Kennedy School of Government, and a
Doctor of Forestry and Environmental Studies in
Natural and Environmental Resource Economics
from the School of Forestry and Environmental
Studies at Yale University. Dr. Pendleton works
broadly in the area of coastal and ocean econom-
ics, with an emphasis on the economic impacts of
coastal water quality pollution. Dr. Pendleton is
the lead economist for the National Ocean Eco-
nomics Project’s Non-Market Values Information
System.

Abstract

The current protocol and method of monitor-
ing recreational water quality in the United States
is known to be imperfect. On site sampling, off
site laboratory analysis, and a reliance on fecal in-
dicator bacteria instead of human pathogens result
in two principle types of errors associated with
water quality monitoring (Rabinovici et al 2004):
1) Type I errors in which beaches are closed even
though water quality parameters are within a com-
pliance range thought to be safe for swimming and
2) Type II errors in which water quality parameters
exceed safe compliance levels yet beaches are
not closed. The causes of these errors include a)
precautionary beach closures when a source of
contaminants are known, but the exact fate of con-
taminants in near shore waters is not known and b)
lag times of two or more days between sampling
and notification of water quality impairment. We
estimate the economic cost of these errors using a
retrospective analysis of beach closures and beach
attendance in Los Angeles and Orange Counties.
This study finds that a complete elimination of
these types of errors in Los Angeles and Orange
County could result in an annual economic savings
of approximately $8 million annually.
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Examining the Polential Economic
Benelits ol Improving Coastal Water
Quality Monitoring in Southern
Califorma

Linwood Pendleton
Environmenial Science and
Engincering and Institute of the
Environment, UCL A

Mission:
1) Maximize Recreation

2) Protect Public Health

Protecting Public Healih: Beach Monitoring Heach Monntoring Errors
. .
Is Water Quality Within Safi Limite? ““h":.‘.:,::::d‘funmy
Yo 7 ™ No KEEP OUT ;
4 I."\ NI A AATEL AT Vs Mo
.,
C T e e —— ey
: Ve d - 9
I { — '\ r
Open | mx:lﬂ: | -’lﬂpl.*/ | .I | Closed |
PO AR \/ 4
Economic x N -
H:-m Perspedive 1 o
i o Type | Emmor Type 11 Ervor
Henefit: Public Health Savings + Lot People Gt
Cost: Lost Recreation f,“""“" Sick!
alues
Consequences

Two Important Types of Error:
1) Type It
Owerly Prudent Closures
(Closing all adjacent beaches)
2) Type II:

Time Delay b'w Momioring
and Closure (2 or 3 days)

1) Owerly Prudent Closures

Unneoessary loss of
reereationul value

2) Time Delay

Unnecessary exposure =
Publie health burden

{i.e. sickness has a cost)
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What's the Cost of Unnecessary
Closures”
Average # Closure Daye in LA ancl O (1999-2002): 147

What's the Cost of Unnecessary
Closures”
Average 8 Closure Daye in LA and OO (1999-2002): 147

How can we reduce geographic
extent of beach closures?

1. More moniloring stalions
2. Nearshore current monitoring
3, Modified Coastal Ocean Observing System

What If We Reduced the
Geographic Extent of Closures
by '4?
Reduce losz of beach visits <9 zaved expenditures
% zaved non-market values

What are non=market values?
1) Eeonoame harm 1o each goers
I) Representz value bevond what you pay
3} Increased coste of going 1o other beaches
1) Revogniced m libgsiton

What's the economic impaet of closures!?
Feannmic ¢ost of 147 hench elnsures vear:
Annual Lost Expenditures = S8million - $18nillion

Lot Recrentionil Varloe = Sl lion - STmllion
Economic Benefit of Reducing beach closuresvear (1/2)

Anmial Tost Expendinires = Smillion - $9million
Lot Recrentional Viakee = 52 ]lli-m - %3 Smillion

TOTAL - S6million/year
1. e Peallston 200 G o sutnsiy o sbudivs,

What’s the Cost of Unnecessary
Exposure?

Inurensed lness ¥ lncressed Cost of Hless
1) ot of medical eare
20 Cout of Jost lomer wl work
I WTP 1o avoid sicknesses
Whart kinds of illness?
1) HOGI = Gastroenterilis
1) Fever
%) EarfEye Adlments
4) Sk Hash
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What is the Exposure?

1) Antendance data for two days prior to
closures
2} Assume that only 28% of beach goers
SWIm
13 Pendleton et al. 2001 - 38%
2) Hanemann, Pendleton, ot al. - 28%
3) Assume that
a) If closure lasts 2+ days, then exposure
lasted 2 days including sample day
b) 11 closure lusted | day, then exposure
lusted | day (sample day)

What's the Increased Risk of
Illness?

Ilness Exsress Bnie of [leywe
For v immers (x 100,
aewagh comamimarian
buckuround level®)

Gaztroenlents 84

Acute Fehnle a1

Hesparatory

Lar milments 4.4

Eye Allments 2.5

*Froum Fledehor ot ul | 1998) * Froon Mudle o sl {1999)

What's the Cost per Illness?

Kabimovier et al. 2004;
(Cost of Food Bomne lliness = 5280/ case

Bloomguist et al (2001}
Cost of Flu = $380

To be conservative, let’s use S280

What's the Cost of Unnecessary
Exposure?

$1.25 million/year

Annual Total Savings [rom
Improved Monitoring

Unnecessary Closures: 56 million
Total Costs 7 million

st ol inclnele BEACH POSTINGS!
NRDE reparts average of 2 456/ venr
LA and O (19992002

On-Going Research: What Else Do
We Need to Know

1) What's the true cost/iliness? (Dwight and
Femandez, fortheoming)

2 What"s the increased public health hurden from
swimming in ocesn walers (in SoCal)? (Pendleton
and Poshm/Stanlord labs)

3) D bench postings and warmings reduce
swimming expeswes? (Pendleton and
Boehm/ Stanford labs)

Can the public make imformed decisions about
water gquality? (Pendleton and Turbow)
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Footnote #1:

Methed 1: Vigits Increase By Duily Average
Attendance
{ Average visita/day) % (propartion of visitors that
swim) x (additional beach days) x ($8/day) =
change in recreational value

Method 2: Proportional Increase in Beach Visils

Current total value of waler related setivities x
(oklinonal beach days! tetal bench days) =
change in recreational value
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Questions and Answers

Q: I think you are underestimating because you are not showing that although there were less
acute gastrointestinal illnesses, people were more likely to stay home from work and more likely
to go to a physician’s office. So, I think you presented an estimate of what the true costs really
are.

Linwood Pendleton
It is a lower bound. I try to do that with every step, and for the very same reason we chose
that. But, you are right.

Comment: Yes, I think it is more than that. But I think you did a good study.

Q (Carl Berg, Hanalei Watershed Hui): A lot of the viruses and bacteria become aerosole-borne
at the beaches. So, just by going to the beach you still have an exposure, even if you do not go
into the water. I think you underestimate the effect of people going to the beach but not going
swimming. Your 28 percent might not be a good factor because you have an exposure rate of
perhaps 50 or 60 percent of the people.

Linwood Pendleton

I was looking at the beach closure. This would require that I know how the beach closures
affected those who had gone to the beach. I could do that too. But, I can’t do that with the data I
have, but we could do that if we went to a beach and looked to see who was exposed. But when
I’m using the attendance figures, it’s everyone who came to the pier, even those who went bike
riding and rollerblading. So, you are right. This is the lower bound if you add onto that the inci-
dences of disease. I also looked only at gastroenteritis, so it is a lower-bound there. I did not look
at eye or ear ailments or acute fever incidences. This is just a lower-bound. So, we may want to
add to that a respiratory ailments from people sitting by the edge of the beach.

Q (Shawn Ultican, Kitsap County Health District): If you are looking at the costs of a closure,
whether it is the cost of lost recreation or cost of going to a doctor, is that really a cost or is that
money just being displaced? For example, if [ want to go to Beach A, and Beach A is closed,
maybe I just take my money and go to Beach B. It might be a half hour further away, but if I re-
ally want to go to the beach that day, I will still go if there is an opportunity available in another
location. And, are the costs of going to the doctor just the costs of moving from me doing my job
in producing whatever I produce in doing my job and transferring that to the healthcare system
where I'm paying somebody else to do their job? Does that make sense?

Linwood Pendleton

The lost recreational values that are a cost to the economy is how much less happy you are
or how much money you spend that you didn’t need to spend to drive to the beach. So, those
recreational values look at the value that people place on a beach recreation visit beyond whatever
they paid. Expenditures, on the other hand, refer to when you take the money that you were go-
ing to spend on Doheny Beach, you go to San Clemente and spend you money there. In that case
it’s a transfer, unless you are in San Clemente. If you are in San Clemente and you are trying to
figure out whether we want to go to this more expensive monitoring system, then it’s a cost to San
Clemente because you lose those expenditures. It is not a cost to the overall economy. Medi-
cal expenses are real costs. When you are using a doctor’s time that could be spent on another
patient, productivity is lost. For example, if you look at the gross state product of Florida, it will
go up because you have all these building projects now. Everytime they build a new house that
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got knocked down by a hurricane that will look like an increase in the economy. Its not like that
with medical costs. What we are talking about here are real costs to society because we are using
resources to run medical tests and staffing the doctors’ offices, and we are losing real productivity
when you don’t go to work. So, that is what is reflected in those medical costs. The willingness
to pay is what in litigation they call psychological damages, which is when people are relatively
unhappy because they got sick, and that represents an economic cost too. So, of those three, two
are unambiguously costs to the economy, and the third one, expenditures, depends on the perspec-
tive from which you are viewing this.
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Communication: Increasing Public
Awareness about Beaches

Harry Simmons

American Shore and Beach Preservation Association

Biosketch

Harry Simmons is President of American
Shore & Beach Preservation Association. Mr.
Simmons also serves in his 5th year as Mayor of
the Town of Caswell Beach, North Carolina and
is executive director of North Carolina Shore &
Beach Preservation Association. Mayor Simmons
serves on the boards of directors of the North
Carolina League of Municipalities, the North
Carolina Coastal Communities Coalition and as a
Coastal Cities member of North Carolina’s Coastal
Resources Advisory Council. He has recently
formed Simmons Coastal, a broad-based coastal
issues consulting firm currently seeking additional
clients from among businesses, governments and
individuals along America’s coast. Find him on
the web at SimmonsCoastal.com. A North Caro-
lina native, Mayor Simmons earned his BS in
Business Administration from the Kenan-Flagler
Business School at the University of North Caro-
lina in Chapel Hill.

Abstract

The American Shore and Beach Preservation
Association has been successful linking healthy
beaches and the economic benefits those beaches
provide to both the local and national economies.
This presentation will provide conferees with

information on how to more successfully link
healthy beaches and productive economies.

Over 53% of the nation’s population lives
in coastal counties. By 2015, the population of
coastal counties is expected to reach 165 million
residents, with an average of 3,600 people moving
to coastal regions daily. Those that do not live in
coastal regions often spend their vacations there.
Beaches are American’s top tourist destination.
For instance, Miami Beach is visited by more
people than all the National Parks combined.

Better beaches lead to increased travel and
tourism. The benefits begin at the local level and
expand outward. For example, tourists visiting
healthy beaches spend money at local businesses,
which in turn expand and invest in new employees
and capital. Those employees, and the firms that
benefit from capital improvements, then spend
their money buying goods and services. Accord-
ing to a recent federal study, only 35 percent of a
shore protection project’s benefits accrue locally,
while 65 percent accrue to people who reside
elsewhere.

When a community’s beaches must be closed
for even a day, everyone loses tax revenue. We
need to work together to publicize that message
to the public and to elected officials so states and
communities do more to assure the highest stan-
dards of beach water quality.
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The Economic Engine that Drives
Coastal America:

Healthy Beaches

Harry Simmons, President
MHMWMMH Assaciation

for LS EPA Nabional Beaches Conference
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Population Density

+ The national population density is 79 people per
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Foreign Tourism

« More than 90 percent of foreign visitors to the
Urited States make a visil to our coast jwees
St NEID TR ECO0amet WL OF BRRCTE - A DT LIBAE . 1) ' Aty
Erngesedr Rosean n and Cvsolngennar {mmer |

+ The annual £2 4 bilkon revenue from forelgn tourists at
Wiami Brach i about 5 Himes the fatal 557 million cost of
the Miarm Beach beach nounshment propec that has ksted

over 20 years (Hawstan, 1906) [swdon, beres B 700 Tl
Evondms’ Vil of Dgaciobl — & D2 Ligddle LU0 Ay IEnge iekad
Pavsarer, s Dwveninpmes ne - antsr |

In a recent year, 45.5 millicn internaticnal
visilors came bo the United States and spent
560 billion dollars
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Hierarchy of Coastal Benefits

* Benefils begin al the local level and expand
outward:

+ Haach Iravelars are mare Itﬂfln traved b their destination
by plane: and rend & car whan Py arviee

* Toursts wsiting beaches spend money at local businesses

+ Thase lecal butinessss sxpand and invest in new smployess
and capital

* The ayees and the firms that benafit from the capial
hwwmm then spend maney buying geods und-f;'ﬁ:u.

« 65% of share protection project benefits accrue
to people who reside somewhere other than the
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Benefits to Costs Ratio:
The Real Value of 3 Healthy Beach
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But What Aboul
Water Quality and Beaches?
When a community's beach must be closed

even for a day, everyone loses recreation,
environment, and tax revenues.

We all need to work together to publicize the
water quality connection clearly to the
public and to elected officials,
s0 communities will do more to assure the
highest standards of beach water quality

ASBPA stands committed to aid in that effort
Hl'i',I' Way we can
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For More Information, Contact

ASBPA

i Marlowe & Company
1647 K Street, NW Suute 480
Washington, DC 20006
M2-TTS-1T9%
beaches@asbpa.org
or contact me directly at

presidenti@asbpa.org
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P
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Questions and Answers

No questions.
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City of Encinitas Perspective on Beach

Postings

Katherine Weldon
City of Encinitas, Clean Water Program

Biosketch

Katherine Weldon has over 12 years of ex-
perience in Water Quality Management Programs.
Most of her experience has been in role of program
manager for the Recreational Ocean Water Quality
Coordinator for the County of San Diego and most
recently as the Stormwater Program Manager for
the City of Encinitas. Ms. Weldon has been active
in the field of stormwater monitoring since 1993
when the County first began testing storm drains.
Kathy developed a voluntary ocean-monitoring
program with the POTWs, which became a routine
monitoring program for the County of San Diego.
She has been involved with the implementation of
AB411, which mandated a routine coastal monitor-
ing program for the State of California.

Throughout Ms. Weldon’s career she has
worked for the public sector. She has developed
the City of Encinitas’ Stormwater Program from the
beginning, which is considered the model by the
Baykeepers and the local Regional Water Board.
Kathy has created numerous presentations for City
Council as well as the local media. She works with
each department from public works, engineering,
construction and planning. Ms. Weldon’s most
recent accomplishment is the completion of the
Moonlight Beach Urban Runoff Treatment Facility,
which cleans the creek of bacteria and viruses prior
to being discharged back into the creek.

Abstract

The City of Encinitas, a coastal town located
25 miles north of San Diego with 6.2 miles of
beaches, generates an estimated $44,000,000 of
revenue annually. Moonlight Beach, the crown
jewel, supports 4000 beach users on a summer
day, with facilities including volleyball courts, fire
rings, snack/rental shops, and lifeguards. Water
quality at Moonlight has been historically poor
due to Cottonwood Creek, conveying bacteria in
urban runoff directly to the beach. Understand-
ing the value of the resource, the City installed an
ultraviolet treatment facility on Cottonwood Creek
to compliment persistent upstream investigations,
killing 99.9% of the bacteria. Nearly $11,000
are spent annually monitoring water quality at
Moonlight, above and beyond the required AB411
program. With these Best Management Practices,
postings due to sewage and urban runoff have been
nearly eliminated.

Yet, Moonlight continues to have postings,
often a result of misguided policy not protective of
public health. Guidelines such as sampling before
11 am or the inability of weekend staff to un-post
beaches has kept Moonlight posted when bacteria
samples indicate acceptable water quality. Three
cases of postings not protective of public health
and their fiscal impacts will be discussed.

Samples of seagull feces have been analyzed
for bacteria indicators, data will be presented.
Understanding contributions from this source
of bacteria leads the City to question how often
beaches are posted due to natural sources. Is the
enterococcus standard often exceeded because of
natural sources, resulting in incorrect perceptions
of water quality? A study supporting this hypoth-
esis will be presented.
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City of Encinitas

A Loeal Cities Perspective on Beach
Postings

by
Kathy Weldon & Paul Hartman @

Public Perception is Evervthing

Key Points

* Unverapping jurisdiction and replations
* Repmmpling & Creometnie mean

* Nexus to public health

*  Ecomame Impact

+ Local Btormwater progmmms con provide g timely service o
reopen beaches.

Uity of Encinitas and
Cottonwood Creek Watershed

+  Encinim Fun Faer —
+ 6.2 miles af heneh
R Sr—— e

'_,,.....,:.'. B —

Protecting Public Health

Fehwwiimg the pubslic & busines: owners
lssnes] 100°s of Metices of Violation

Extreie Wbcr Toating mnd Wabcrshed Asmbyiis
Teduvumed med fusbeed sevirs T o clunissbe sewmgs we 0 bl
BOunce

Tustalled o Ultraviolet Treatmen Faclity to rea Urlan Runod]
Ly hightied Cotimnweod Creek
Perinulic relocation of hameless
Rl ol kelp ot w workly biss
Fatrome wules tesling

City of Encinitas NPDES
Monitoring Programs

* Dry weather monitoring (i@ 44 sites
= Lamnls o .lll\'ﬂiplﬁ'lll mnel meremsed mmq_:ﬂilg

Comstal & Lagoon Monitoring Program - Paired sampling
at gormdrain and mixing sone

Wl Wentller Momitoring Froggm

Weekly samphng for the UV Trentment Faciliy
Specunl stushes

Cowl Lor Martonng 576,000 per yeur

-
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Numerous Coastal Regulations

* AD4LI, CA llealth &
Safety Code

» (Califormn Ooenn Plan

+ California Basin Plan

= Hlormwaler Coastil
Muomitorug Frogom

» TMDL for Bastera

* EPA Remches Act

e ol W aige o | yapres

Resampling & Geometric Mean

wma o Pogied on & 1004

- wnanr™ "L L Resmlc colleored on
- . B W epen notification (-2

Bt ' T
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] FIHR @+ Beemple §2000 (-5.30
LR L | ). reslie clean
S = |+ Posing i e
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ey s Y mulfiphe days of clean dats =
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Issues we see...

« Resample collection and acoeplance ol data,
sample times: samples eollected upon
nolification were NOT considered
representative and excluded from data set

* Llse of Geometric Means Lo post when
analysis allows for detection limit of 10
mpn/100 m1 (nearly 30% to a posting with
the cleanest of the datal!!)

Nexuw to Public Health Protection

= Posings alwayr ovear S8 hoars alber @ eseeedenee is eollecinl
hepenaling upan meihedd, may be T2 hawrs afier the initinl sample was
collacted

® Fuhpwumhwhnrmwnnmﬂd'h
T,

= b brousr stwnlios have slovm slevaled bactena when aesk wate o
thramgh ey wrack line.

*  MORNT of the paarings within the pas three years hme bad & seeond
AR L Excoodemen mpon rosumpling, binvgver, the beach is rogalurby
peossted for § o more dave follewing » hit

» There were wo reports o illoess o Mooslgli Beach this past sumier
{per emmrersiinme vidh lifegurids msl comp iliresers |

Moonlight Beach

Summer Programs
YMOA Water Cnmpa
farf Schools

Ji. Lidsguisd Progass
Boys & Girls Clubs, et
Tinmisl, ma bors mnl

" 8 ¢ ® B @

Moonlight Beach Attendance Data

3300 people per duy (June -Aug)
S58,000 daily revenue

2,387,400 - Total Annual Visitors

S41,305200 - Annual Beach Generated Revenue
for Local Businesses
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Stormwater and Beach Postings

+ Stormwater saif are trained, expenienced and uze only
Stare certified laboratories (24 hr resnlte)

* |ivertigate immediately and resample
*  Laboratones send daiy eleciromncully

= Wi belweve we can reduce the bewch postingys duyy
significantly and improve communication to the public
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Questions and Answers

QO (Matt Liebman, US EPA, Region 1): Is there a perception about water quality that keeps people
from coming back to the beach well after the beach has been posted or closed?

Kathy Weldon

In 1999 we had 93 days of beach postings. Yes, I believe there was a slow reduction in
population, but we have seen it escalating since then and we have been reducing the beach
closures every year since then. This doesn’t stop families from going to the beach. Parents will
still let their kids play in the water. I think it just adds a level of concern in their minds, and it
makes them think about next time, asking them selves, “am I going to come back to this beach or
go somewhere else?” It does the same thing to the lifeguards. They will ask themselves, “is our
beach clean enough and should I let people go into the water?” It’s a level of concern that is dif-
ficult to document.

Comment (Tim Wade, USEPA): I would suggest a more random sampling and/or a follow up sur-
vey prior to concluding that people are not getting sick. I think a lot of the cases we see are mild
and may not be reported to the lifeguards.

O (Carl Berg, Hanalei Watershed Hui): What kind of tests were you using? Was it enterococcus?

Paul Hartel
We used membrane filtration for enterococcus.

Comment (Carl Berg): We are using IDEXX technologies to do that, and with a dilution, you can
only measure down to 10. However, if you take three simultaneous samples and they all show a
zero , then your detection level is statistically down to one. That would help you with your geo-
metric means quite a bit if you are able to do repeated sampling. This may statistically improve
your numbers and bring them down much quicker.

QO (Charles Kovatch): How well does the laser counting estimate the population?

Kathy Weldon
It was close to the lifeguard counts from before.

O (Charles Kovatch, US EPA): Are any other beaches in California using the lasers?

Kathy Weldon
Not that I know. Our lifeguards stopped collecting data (they were told not to) so we tried to
find a way to collect the data without the lifeguards.

Q: How much did the people counters cost?

Kathy Weldon
They cost around $600 per site.
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